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ADVANCED MATERIALS 


Germany: Karlsruhe Research Center Develops 
New Thin-Film Coating Process 


M12707144194 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
15 May 94 p 13 


[Text] Scientists at the Karlsruhe Nuclear Research Center 
(KfK) have now succeeded in developing a process that 
industry and research laboratories worldwide have been 
looking for in vain. The new development, now patented, 
enables very thin high-tech films to be permanently 
applied to unsupported surfaces of almost any material, 
e.g., on fibers, wires, sheets, etc. 


Dr. Jochen Geerk of the KfK’s Institute for Solid State 
Physics and Fritz Ratzel, the inventor of the new coating 
process, explained that the process uses cathode sput- 
tering. It is particularly suitable for making coatings of 
high temperature superconductors, that is, materials that 
conduct electric current without loss at the temperature of 
liquid nitrogen. With this process, unique in the world, the 
most varied of substrates can be covered all over with thin 
films less than | micrometer thick. The temperatures of 
the substrates, which are heated only by the hot sputtering 
plasma, can be adjusted up to 950°C, which is important 
for producing certain crystalline properties in the coatings 
and improves their adhesion to the substrates. The new 
development is particularly suitable for coating with highly 
sensitive materials with a complex crystal structure such as 
high temperature superconductors, which are very 
important in microelectronics and for high frequency 
applications (e.g., band-pass filters and strip filters in 
communications satellites). 


The KfK process differs from conventional coating meth- 
ods—such as molecular beam epitaxy, chemical vapor 
deposition, or laser ablation—in particular in being suit- 
able for a large number of substrates that can be coated all 
over, over a large suriace without additional heating, and 
thus with any desired and predictable properties. And 
unlike rival processes cathode sputtering does not produce 
any toxic byproducts. 


Germany: Sintered Ceramics Process Improves 
Thin Films 


94W'S0444A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHA FT 

in German 4 Jul 94 p 10 

[Article by ‘‘re’’ under the rubric * Companies/ 
Research/Technology”: “Sudden Improvernent in Quality 


in Sintered Ceramics” } 


[Text] Frankfurt—Researchers at the IKTS Fraunhofer 
Institute in Dresden have succeeded in making by means of 
a new process dense aluminum oxide sintered compacts 
having the favorable properties of carbide-reinforced com- 
posites. Their high density, homogeneity and compact- 
grained character combine well with the thermal and chem- 
ical resistance of pure aluminum oxide. The crystallite size 
attained is about half a micrometer, they say, and their 
density almost 99 percent of the theoretically possible. 


WEST EUROPE I 


Crystallite sizes of smaller than one micrometer have been 
able to be achieved thus far only by means \f sol-gel 
processes, but fabrication 1s complicated and expensive 
this way. This has until now restricted the use of such 
materials to special applications like the fabrication of 
powders, abrasive grits and thin films. 


Furthermore, they say that the material can be made by the 
new process with facilities quite commonly used in 
industry, without additional equipment. In addition, the 
ceramic can be sintered by a pressureless process. Dr. 
Andreas Krell (Fraunhofer Institute for Ceramic Technol- 
ogies and Sintered Materials (IKTS), Winterbergstr. 28, 
01277 Dresden, Fax 0351-2553-600) reports that a first 
practical result has already presented itself. 


One large German abrasives manufacturer is going to 
exploit the advantages of the new material. Sudden 
improvements are to be expected also in the reliability of 
ceramics as human implants and for use in textile 
machinery, where high resistance to wear 1s required. 


Germany: MAN Develops Ceramic Matrix 
Composites 


94WS$0423A Mainz DER KONSTRUKTEUR 
in German Jun 94 pp 72-73 


[Article under the rubric “Materials Application Technol- 
ogy”: ‘‘Fiber-Reinforced High-Tech Ceramics. A New 
Material Is Becoming Ready to Use”; first paragraph is an 
introduction] 


[Text] A composite ceramic having silicon carbide (SiC) 
fibers in a matrix also of SiC i, ready for application. Parts 
made of this material are distinguished by, besides the well 
known properties of ceramic materials, enhanced fracture 
toughness and elongation at failure. The material is ther- 
mal-shock-proof and fault- and damage-tolerant. 


The oldest of man’s materials has been introduced under the 
names engineering ceramics, high-tech ceramics and indus- 
trial ceramics into machine building and electrical engi- 
neering. Homogeneous parts having the special characteris- 
tics of a ceramic material result from compaction and 
subsequent sintering, i.e., high hardness, resistance to high 
temperatures and abrasion, low density, resistance to chem- 
icals, and, to some extent, low thermal and electrical con- 
ductivity. These properties alone guarantee broad ranges of 
application for ceramics. But their application still has 
narrow limits. A ceramic is a brittle material that tolerates 
neither manufacturing defects nor damage originating 
through impact or thermal shock, for example. 


It is necessary to forego the use of a ceramic if a machine 
part cannot be designed appropriately for a ceramic or is 
stressed contrary to its nature. This holds true above all for 
reliably functioning structural components that have to 
have metal-like fatigue behavior. Attempts are being made 
in broadly designed development programs to eliminate by 
reinforcement with particles and fibers the shortcomings 
of monolithic ceramics. Thus far the greatest success has 
been able to be achieved via reinforcement with long, 
so-called continuous fibers. 
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2 WEST EUROPE 


Semifinished Products Close to Finished Form 


The materials application technology division of MAN 
Technologie AG [German Stock Corporation] is working 
on developments of this sort. It is focusing on manufac- 
turing technology and the applications-oriented develop- 
ment of materials. Fiber-reinforced ceramics will have a 
chance only if this is mastered and it is possible to 
produce the new material on an industrial scale at 
acceptable prices. This is already obvious because plates, 
simple shapes and tubes that can be characterized as 
semifinished products close to finished form have been 
produced for experimental purposes since 1989. Eighty 
hours are required for matrix infiltration in order to 
make a part having a wall thickness of 10 mm. Other 
known processes require many times over this time. 


The aerospace industry, for one, 1s showing great interest 
in the development work’s progress. Highly heat- 
resistant components are needed for the propulsion 
system of a future hypersonic airplane, for example. A 
first demonstration component has already been manu- 
factured and tested within the scope of BMFT’s [Federal 
Ministry for Research and Technology] hypersonic tech- 
nology program. If high-speed trains move even faster 
than the ICE [intercity express], brake disks made of 
fiber-reinforced ceramics could be recommended. A 
more unusual application is in the offing for astronom- 
ical mirrors for observatories. The supporting structure 
of these mirrors could be made from the new material. 
The machine-building industry is already trying out for 
pumps sealing and bearing elements made of CMCs, the 
abbreviation for “ceramic mairnx composites.” Likewise 
for flue gas dust collecting system components, in which 
structural components can also be joined together from 
CMC parts. 


Designers Being Challenged 


The time has come to become acquainted with the new 
high-tech material. In a few years one will no longer be 
dependent on just the current monolithic ceramics where 
ceramics are being used today, and where their limitations 
rule out desirable applications. CMC semifinished prod- 
ucts can be machined with diamond tools and laser beams. 
Parts can be screwed together or be joined by other 
methods. 


At MAN Technologie the focus is on composite mate- 
rials having a silicon carbide matrix, in which are 
embedded fibers, also of silicon carbide (or carbon). 
Specifically calibrated bonding between the matrix and 
fibers is important in the fabrication process it has 
developed. This is responsible for the extremely fault- 
tolerant and reliable behavior of this ceramic material as 
well as for its considerable resistance to thermal shock. 
Its materials qualities as a whole go far beyond the well 
known properties of monolithic ceramics. Designers can 
now include this new type of material in the solution of 
their problems. 
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Mechanical Characteristics of C/SiC and SiC/SiC 



































C/SiC SIC/SIC 
Density (gem?) 2.1-2.2 23-25 
Fiber content (percentage by volume) 40-50 24-47 
Porosity (percentage by volume) 10-15 10-15 
Fatigue strength (MPa) 400-450 450-550 
Tensile strength (MPa) 270-320 280-340 
Elastic modulus (GPa) 90-100 180-220 





Germany: Chemical Industry Strengthened by 
Innovation, New Techniques 


94WS0417A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 6 Jun 94 p 10 


{Unattributed article: “Chemistry Exhibit Points Way to 
Structural Change”’] 


[Text] Beyond the difficulties brought on by economic 
cycles, the German chemical industry 1s facing the large 
task of improving its international competitiveness by 
means of structural adaptive measures. The structure of 
the world chemistry market finds itself in a situation of 
far-reaching radical change. At the same time, competition 
with other industrial countries for innovation is acceler- 
ating in the high-tech fields. Dr. Wilfried Sahm, Managing 
Director of the Association of the Chemical Industry, 
referred to this [situation] at the opening of this year’s 
ACHEMA [Exhibition for Chemical Apparatus] 94 in 
Frankfurt. 


Rivals from Asia and Eastern Europe, as well as from the 
oil producing countries, have in the meantime become 
capable of offering numerous products of comparable 
quality and reliability delivery and, in fact, to do this at 
“prices which are no longer competitive for us,” Sahm 
emphasizes. 


At the same time, markets are being shifted to new regions 
of growth. The German companies will have to take 
account of this development with their own production, 
research and development capacities on site. At German 
locations, the available potential for innovation should be 
betier utilized, for example in bio- and genetic technology, 
in research on active ingredients and with new materials. 
Chemistry also requires more latitude. 


ACHEMA 94, the International Meeting for Chemical and 
Biotechnology taking place this week, wants in this regard 
to be “the signpost and barometer for the success of the 
structural transformation,” as Professor Dr. Gerhard 
Kreysa, Director of the DECHEMA [German Company 
for Chemical Apparatus] in Frankfurt explains. As orga- 
nizer of the ACHEMA, DECHEMA is again showing a 
record [level] of participation with 3,440 (up 5.2 percent). 
For one thing, for the first time more than 1,000 foreign 
exhibitors are taking part. 
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First and foremost, ACHEMA promotes the exchange of 
experience between producers and users of systems, devices, 
components and equipment. A special focal point is the 
presentation of innovations and new developments. It is 
here, as Kreysa explains, that at 59.4 percent the greatest 
growth is to be recorded. This shows how intensively the 
companies are working to overcome current difficulties 
through developing new procedures and products. 


The focal points of developments in technical procedures 
will in the coming years continue to be in the areas of the 
environment, safety, energy conservation and husbanding 
of resources as well as in the economic viability of tech- 
nical processes. In the view of Professor Dr. Ing [Engineer] 
Matthias Bohnet, Chairman of the GVC [Society for 
Process Engineering and Chemical Engineering] VDI 
[Association of German Engineers] Society for Process 
Engineering and Chemical Engineering, process engi- 
neering will also have to turn to new fields in the future 
which, in the area of the environment, do not count among 
their traditional fields of endeavor: for example, ground 
reclamation, making landfills safe, and agriculture. 


Biological processes of degradation, as well as comminution 
and dispersion, will play an important roll here. But separa- 
tion of degradation products will also lead to new develop- 
ments, Bohnet continues, since processes with low specific 
energy consumption are required which can at the same time 
handle large streams of material. In the treatment of waste 
water, industry must increasingly rely on process-specific 
procedures which, from a technical viewpoint, frequently 
make more sense than combining [different] waste waters 
[first] and then following with treatment afterwards. 


There is substantial potential for development in the 
biological clean-up of waste gas, which could be combined 
with tried and tested mechanical methods. Bohnet insists 
that process engineering should also pay more attention 
than it has until now to crop protection. Around one third 
of the agricultural pesticides produced currently do not 
reach their actual goal—the plant—and [instead] cause 
undesirable contamination of the ground. 


In the years ahead, only the areas of pharmaceuticals and 
environmental protection will have better prospects using 
bioprocesses. The development of active ingredients, 
which in many cases can only be obtained by means of 
manipulation with genetic technology, can only be trans- 
lated successfully into products if the stringent processing 
and purification requirements are met, which in fact also 
requires new technological solutions. 


Bohnet also attributes an outstanding roll to process con- 
trol in the coming years. Very powerful computers using 
modeling and simulation of flow, heat and material tran- 
sition processes will help to cut down on time and money 
outlay in experimentation. This in turn will lead to greater 
progress in process simulation and thus in the develop- 
ment of process control systems. 


In spite of the great progress [made] on the path [leading] 
from laboratory techniques to pilot projects to an indus- 
trial production process, this scale of enlargement still 
remains difficult. Bohnet feels that only clean modeling of 
the processes will provide a satisfactory resolution to this 
[progression in development]. 


WEST EUROPE 3 


Process engineering must also solve basic questions in 
“classic” areas of endc.vor. Bohnet includes here as exam- 
ples the creation and classification of the smallest particles 
in the submicrometer range which are of supreme impor- 
tance for the electronics and ceramics industries. Most 
heat and material exchange processes occur at the inter- 
faces between the phases. “What really happe:.s at the 
interfaces is largely unexplained,” Bohnet reports. There 
are still many gaps here in [our] understanding of the 
physical, chemical and biological processes. 


According to DECHEMA, sensors are a growth market. 
Sensors of all kinds—it is estimated that there are cur- 
rently about 13,500 types of sensors—have great impor- 
tance in particular for the industries represented at the 
ACHEMA. How urgently further progress is desired in this 
area 1s Shown not least [by the fact that] 40 percent of the 
users [of sensors] are still looking for the “right” sensor for 
their application. 


More than just a few of the sensors on the market today are 
accused of insufficient accuracy, poor durability and 
simple unreliability. This is the conclusion of the Society 
for Innovation Research and Cons«|tation (IFS-Gib). In 
the view of DECHEMA, clear improvements can be nre- 
sented for at least several instances at the “HEMA 94. 


The market research firm of Intechno Consulting puts the 
sensor market volume for 1993 in Western Europe at 
around | 2.6 billion German marks [DM]. For the year 2003 
a volume of DM25.8 billion is predicted with an average 
annual growth of 7.4 percent. Particularly dramatic growth 
is expected with infrared signal sensors with growth rates of 
around 32.7 percent, followed by the biosensors and sensors 
for measuring optical variables at 16.3 percent. 


So far sensors used for determining mechanical variables 
in liquids and gasses make up the bulk [of the market] at 
DM4.7 billion. Recorders of mechanical variables in solids 
follows at DM2.3 billion. These are followed by binary and 
thermal sensors; [sensors] for moisture, chemical and 
biological parameters; and [sensors for] acoustic, optical, 
magnetic and electrical variables. Over 150 physical effects 
are made use of with sensors. 


Germany: ACHEMA 94 Seen As Catalyst For 
Innovation 

94WS0417D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 13 Jun 94 p 8 


[Unattributed article: “‘Catalyst for the Drive for 
Innovation] 


[Text] “This year’s ACHEMA [Exhibition for Chemica! 
Apparatus] has again proven that there 1s no crisis in 
innovation. What we do need urgently, however, 1s an 
increase 1n our readiness and ability to also translate this 
mighty stream of ideas into practical industrial use,” 
Professor Dr. Utz-Hellmuth Felcht, Director of Hoechst 
AG, emphasized as the Chairman of DECHEMA [German 
Company for Chemical Apparatus} at the close of 
ACHEMA 94 in Frankfurt. 
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Going on the cautious assumption that each participant of 
ACHEMA came away with at least three new ideas which 
will be incorporated into his work in the future, this 
ACHEMA was a source for about one million new 
ideas, Felcht argues. Thus, this event was a “catalyst for 
innovation.” 


Felcht took this opportunity to remind [listeners] that with 
a denial! jof progress] and over-regulation Germany will no 
longer be able to be competitive but instead will only fall 
further behind in the competitive economic struggle. If we 
do not give our approval to new technological develop- 
ments, the consequenve will be the additional loss of jobs 
and the transfer of scientific potential [out of Germany]. 


The panel discussion regarding the position of chemistry 
in Europe also dealt with strategies and remedies for 
dealing with [the problem of creative] thinking leaving 
[Europe]. Half the population does view chemistry posi- 
tively, but this does not yet hold true for the brand new 
technologies such as genetic engineering, as Dr. Uwe-Ernst 
Bufe. Director of Degussa AG in Frankfurt reports. “We 
will have difficulties in the future attracting the new 
generation of scientists and academics and potential inves- 
tors to Germany and Europe.” 


Research and thus also production are being shifted to 
locations where the acceptance of technology 1s greater 
than it is in Europe. In 1972, 50 percent of all medications 
still were European made. Today 1t is only one third, as Dr. 
Markus Altwegg, part of the top management at F. Hoff- 
mann-La Roche AG tn Basel, summarized. 


Only 15 percent of all patents in biotechnology still come 
from Europe, while the United States has a 65-percent 
share here. Altwegg predicts mergers and shut-downs for 
the approximately 2,000 pharmaceutical companies still 
remaining in Europe. Only a productive industrial country 
with highly developed technology and innovations in pro- 
duction can afford a considerable range and level of 
services for itself, according to Wolfgang Schultze, Vice 
President of 1G Chemie-Papier-Keramik. 


Germany: New Developments Enhance Curvilinear 
Plastic Component Production 


94S0417B Frankfurt/Main /RANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 9 Jun 94 p8 


[Unattributed article: “Blow Molding of Curved Plastic 
Parts Described’ 


{Text} With a number of new developments, the company 
of Krupp Kautex Maschinenbau GmbH in Bonn wants to 
improve blow molding of multidimensional curvilinear 
plastic components which are partially subjected to dif- 
ferent degrees of stress. The blow molding machine 
designed for this purpose has a generously sized space in 
which complexly formed blow moldings are mounted and 
operated with several blow molding part movements, 
according to the company. 


Putting in components in the blow molding process ts in fact 
not new. Until now, however, satisfactory results could not 
be obtained in manufacturing elastomer-modified polypro- 
pylene and PET [polyethylene terephthalate]. Krupp Kautex 
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has [apparently] now succeeded in manufacturing compo- 
nents from these materials with branching for ventilation 
and exhaust of air piping systems. 


Another new development concerns a device for small 
nozzle diameters which provides for a partial equalization 
of the radial wall thicknesses between the inner and outer 
radius of the blow molding components. This is necessary, 
because until now strongly curvilinear blow molding com- 
ponents had differing wall thicknesses due to the varying 
flat areas. 


Krupp Kautex is also working with combinations of mate- 
rials which can produce specific characteristics. Until now 
these were only used in a radial direction. There are, 
however, substantially more possibilities for use if material 
combinations are used in the axial direction. 


Krupp Kautex ts also combining materials with differing 
flexibility, stability and heat deflection temperatures. One 
example is a blow molding part made in one operation (air 
intake or air conduction tube) with flexible ends and rigid 
mid-section. The two blow molding processes of seamless 
and sequential coextrusion are, according to reports, suit- 
able for the production of molded parts which until now 
could only be made from rubber. 


Also new is a concept for a machine which can be used for 
blowing long glass-fiber reinforced thermoplastics for 
hollow engineering parts. An average fiber length of around 
8 millimeters is obtained in the finished part using 10 
millimeter-long initial fibers. The fiber reinforcement 
increases the rigidity, the modulus of elasticity and the heat 
deflection temperature. They produce a precise dimensional 
stability due to the smaller thermal expansion coefficient. 
Such parts could, for example, be used in the engine 
compartment or in the passenger compartment of cars. 


AEROSPACE 


France: Arianespace Resumes Launches, 
Continues Ariane-5 Development 


Launch 64, Third Ariane-5 Propulsion lest Both 
Successful 


94WS0437A Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 27 Jun-3 Jul 94 p 44 


[Article by special correspondent in Kourou, Nicole 
Beauclair: “Success of Anane-4 Launch and Ariane-5 
Test—first paragraph is AIR & COSMOS/AVIATION 
INTERNATIONAL introduction] 


[Text] Success for Arianespace with Ariane-4 flight V64 
and the third test of the Ariane-5 powder booster. 


The Kourou teams launched the Ariane-4 carrying the 
Intelsat satellite on 17 June, and three days later, on 20 
June, they completed the third test firing of the large 
Ariane-5 powder booster. Here. at the Guiana Space 
Center [CSG], the success of these two operations was 
greeted with a sigh of relief. Not only does it confirm that 
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the CSG is capable of carrying out two major operat'ons 
within a very short time, but tt also makes up for the 
failure of the Ariane-4 V63 flight in January and the 
postponement of flight 64 on June 4, when a malfunction 
was found tn one of the cryogenic arms. 


As far as Ariane-5 1s concerned, the third successful test 
(M3) of the powder booster also marked an tmportant 
stage. That is because the first flight of the launcher 1s 
scheduled for 3 October 1995 (S01), one and a half vears 
from now, and its setting into operational service for the 
end of 1996. “We do our best so that the development of 
Ariane-5 will not suffer from the demands of Arianespace’s 
ambitious program, which provides for 30 Ariane-4 
launches over the next three years,” Noe! Mignot, the CSG 
director, indicated. 


The third test of the Anane-5 powder booster was of vital 
importance because the previous test (M2. which was to be 
the third) did not take place as a result of a propellant 
casting failure at the Regulus plant 


“We have put propellant casting problems behind us.” Eric 
Dautriat. in charge of booster developme:t at the CNES 
(National Center for Space Studies], indicated. The defects 
encountered on the M2 booster were heterogeneity prob- 
lems: bubbles had formed during the propellant casting and 
polymerization. Several measures were taken 1o remedy 
these problems. For the M3 test. the casting process was 
modified so as to improve rheological phenomena. The 
propellant used for the M3 test was made in the United 
States but. E. Dautriat went on to indicate. the ammonium 
perchlorate (1.e.. the propellant essential component) sup- 
plied by SNPE [National Powders and Explosives Com- 
pany] for the M2 test. was within specifications. The vis- 
cosity obtained with ammonium perchlorate. therefore. will 
have to be reduced for the launch that will use the French 
product. 1.e.. the second qualification test (Q2), which also 
happens to be the last test of the powder booster that. 
meanwhile (with progressive equipment integration). has 
become a powder acceleration stage. As initially planned. 
French and U.S. ammonium perchlorate will be used simul- 
taneously to ensure dual sourcing. Meanwhile. a third 
modification will be introduced during the M5 test. To 
provide additional security. the propellant will be cast using 
a new cross-linking agent, so that polymerization will begin 
slightly after the end of casting, which will make the process 
easier to implement and more tolerant. 


Next Test in September 


The M3 firing test was successfully completed, Jacques 
Durand, the ESA [European Space Agency] ARS program 
director, confirmed. As proof. a visit to the test bench 
(BEAP) after the test showed that the booster behaved well 
and was in good condition. The cooling system modification 
(spraying with water in addition to nitrogen) prevented the 
post-firing fire that happened during the BI test with a 
reinforced structure. The first operating curve of the 
booster. presented by Sergio Scippa. the Europropulsion 
technical manager, the day after the test. confirmed that, 
during the 133 seconds of the test, the experimental curve 
remained within theoretical limits, with a deviation of less 
than 3 percent. This confirmed the quality of the mathemat- 
ical performance-forecasting models and the fact that the 
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propellant combustion rate, which reflects the quality of the 
product used at the Guiana propellant plant (U/PG). is under 
control. Of course. many other data sti!] have to be ana- 
lyzed. such as thrust, temperature. etc. These serve to 
monitcr the heat shield. nozzle. and elastic-stop behavior. 
Thus, the test used new thrust laws with increased dynamic 
deflection of the nozzle. thanks to the introduction of 
on-board electronic flight-control systems. The M3 test. 
however. which was performed on a flight-configuration 
structure (especially for the front skirt and the hookup tvpe) 
with lateral thrust acceleration (the M1 test used axial thrust 
acceleration). did not include the front hookup dampers 
between the section simulating the main cryotechnical stage 
(EPC) and the power acceleration stages (EAP). None of the 
eight tests performed on the BEAP test bench will include 
this damper system, as the loads are too high. The damper 1s 
currently being developed at Techiam for the elastomer and 
Sabca for its integration, Guy Laslandes. the CNES Ariane-5 
program director, indicated 


As of now. the success of the solid powder [sic] booster M3 
firing test makes it possible to schedule another test (M4) 
for the last week of September. and test MS before the end 
of the year. Qualification tests Q1 and Q2 will take place in 
1995. just before the firing of the first 501 launcher. 
Launcher 502 might even be fired in 1995 


[Box. p 44] 
Successful Ariane-4 Flight V64 


On 17 June, the Anane-4 launcher equipped with two 
liquid-propellant and two powder-propellant strap-on 
boosters. was fired from the Guiana Space Center. Twenty- 
five minutes later. it placed into geostationary orbit not 
only two microsatellites (STRV 1A and 1B) for the British 
Defense Ministry. but also the Intelsat-702 satellite. the 
10th satellite to be entrusted to Arianespace by Intelsat 


The causes of the cryogenic arms malfunction during the 
attempted launch of 4 June were clarified. Because a leak 
had occurred, the spare set of cryogenic arm hoses, which 
are reusable from launch to launch, was mounted on the 
arms. But they were less flexible than those of the regular 
set and did not provide enough power to the actuator that 
unhinges the fastening plate. A modification was made to 
increase the hose inner diameter from 3 to 5 mm in order 
to increase the propellant flow. and therefore faultlessly 
unhinge the plate. 


The program can thus go on at an accelerated rate to make 
up for lost time. Jean-Charles Vincent. the Arianespace 
Kourou plant manager. indicated. The four satellites of the 
next two flights have already arrived. Flight V65 1s sched- 
uled for 8 July. carrying the PanAmSat-2 and BS-3N 
satellites: and flight V66 1s scheduled for 30 July. With that 
flight, Ariane-4 will launch into orbit the Brasilsat-B and 
Turksat-1B satellites: the latter arrived at the CSG tn the 
night of 20-21 June. A total of 10 flights are scheduled to 
take place in 1994 and as many in 1995. 
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Ariane-5 Propulsion Test Program Continues at 
Kourou 


94 S$0437B Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 4-10 Jul 94 pp 44-45 


{Article by special correspondent in Kourou, Nicole Beau- 
clair: “The Largest European Powder Booster Successfully 
Tested at Kourou for Aniane-5”—first paragraph is AIR & 
COSMOS/AVIATION INTERNATIONAL introduction] 


| Text] The Ariane-5 development program continues, while 
“teething pains” are remedied as tests progress. Testing of 
the heavy cryogenic stage and Vulcan motor is scheduled for 
August. 


The development of the solid-propellant booster (MPS) 
that will equip each of the two powder acceleration stages 
(EAPs) of Ariane-5 has become essential if the program is 
to succeed. Actually, a single such motor—27 m high and 
3 m in diameter, and containing 237 tons of powder 
propellant—provides 540 tons of thrust. In other words, as 
much thrust as the most powerful Ariane-4 version (with 
four liquid-propellant strap-on boosters). This makes it the 
most powerful powder booster manufactured so far in 
Europe. 


But tts giant size entails problems; although the technology 
used is directly derived from processes that were mastered 
in the case of missiles and the Ariane-4 strap-on boosters, 
Eric Dautriat, in charge of booster development at the 
CNES, leaves no doubt as to the constraints that the size of 
these boosters involves. Development teams are also con- 
fronted with that same size effect, and must ensure that the 
powder boosters possess the optimum reliability on which 
the Ariane-5 concept is based. First of all, however, the 
powder stage development must meet severe performance 
criteria, as they must provide 92 percent of the launcher 
takeoff thrust, so that the shape of the thrust curve is as 
important as the total thrust. The first M3 test results 
confirmed the booster good performance characteristics 
(see AIR & COSMOS No. 1478). In addition, the devel- 
opment of the powder stages must absolutely be completed 
in time to enable the 501 launch to take place on the 
targeted date of 3 October 1995, and it must also meet cost 
criteria. The total cost of the powder stage development 
will amount to about ECU1 billion, or about 7 billion 
French francs [Fr] (not including the Guiana ground 
facilities), 1.e., one fifth of the total cost of the Ariane-5 
development program. This 1s why it 1s essential to opti- 
mize the booster already in the design stage. The tests are 
designed to prove its performance characteristics and its 
reliability, while meeting the program financial objectives. 


To meet these objectives, fewer tests are scheduled. Actu- 
ally, in February 1992, the tests contemplated still 
included two Type-B tests (with reinforced structures), 
four Type-M tests (aging or optimalization tests, using 
flight structures), and four qualification tests (Type 1, the 
motor having become a full-fledged stage as all the equip- 
ment was progressively added to it). Now these tests have 
been reduced respectively to one B test (BI took place in 
February 1993). five M tests (MI was performed in June 
1993, M2 did not take place. M3 just took place in 
Kourou), and two qualification tests, QI and Q2. 
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This limited number of tests nevertheless calls for a large 
budget. In order not to lose all the benefits that might have 
been derived from the M2 test (canceled because of 
heterogeneity problems in the propellant), a test bench 1s 
scheduled to take place between flight 501 and flight 502. 
This test, M2R, will use part of the equipment manufac- 
tured for the M2 test, due consideration being given to the 
safety factor linked to the existence of heterogeneity prob- 
lems. This test will thus make it possible to update margins 
with respect to defects and to determine the impact of 
aging. But its goal will also be to use once again European- 
made raw materials, 1.e.. SNPE ammonium perchlorate 
with Pechiney aluminum powder, and a BPD [Fiat group} 
polymeric binder, not to mention the new cross-linking 
compound adopted already for the MS test scheduled for 
the end of this year. 


Meanwhile, the M4 test scheduled for the end of Sep- 
tember will be performed, like M3, on a flight structure 
with lateral thrust acceleration. But this time the objective 
1S to Optimize the internal heat shield while introducing the 
on-board hydraulic flight control system. The test will then 
simulate a flight control cycle. The powder stage for the 
M4 test is already being integrated at the booster- 
integration building (operated by the Europropulsion com- 
pany), while the UPG (Guiana propellant plant, operated 
by Regulus) will start casting the propellant for the MS test 
at the end of July, Eric Dautriat indicated. These tests will 
make it possible to check the booster overall operation 
progressively, in particular the conformity and reproduc- 
ibility of the thrust curve, which results from the geometrn 
of the solid propellant load. “We are particularly eager.” 
he went on, “to study the thrust tail-off, the critical fina! 
stage during which the launcher must be controlled by the 
powder-stage nozzles, in spite of the fact that there 1s less 
thrust.” As a result, moderate scatter values between 
boosters must be guaranteed. The QI and Q2 tests. cur- 
rently scheduled for the first half of 1995, will make it 
possible to qualify the solid-propellant booster by using 
U.S.-made materials for QI, while Q2 will use European 
fuel materials after they have been tested during the M2R 
test. But the Q2 test, which will also use a structure 
identical to the flight model, will make it possible to 
qualify the entire stage. 


Simultaneously with the powder-stage tests, the CSG ts 
preparing to test the heavy cryogenic main stage (BS). This 
heavy stage is already used regularly for tests designed to 
qualify ground facilities (filling with liquid oxygen and 
hydrogen, gas exhaust tests on the launch pad, etc.). The 
first actual test will involve a rendezvous between the 
cryogenic stage, the Vulcain motor, the propulsion and 
control stage equipment, functional electronic equipment, 
and the on-board software. 


Six heavy-structure tests are contemplated. They will 
involve firing the Vulcain motor for 300 seconds. 


According to Guy Laslande, the CNES Ariane-5 program 
director, the fact that the first test of the BS stage is 
scheduled for August shows that the problems encountered 
by the Vulcain motor on the Vernon test bench will not 
appreciably alter the development planning. 


An analysis of the malfunction (the rotor rubbing on the 
oxygen turbopump housing caused it to explode and set the 
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bench on fire) confirmed that designing oxygen turbop- 
umps to the flight standard will minimize the probability 
of such an accident. 


Testing continues on the second test bench, in Lampold- 
shausen (Germany). Since the start of the Vulcain pro- 
gram. tests on development motors have totalled 47,000 
seconds of operation. The BS stage tests will use a motor 
equipped with a flight-standard turbopump. The motor 
change wil! delay the test (originally scheduled for the end 
of July) by only a few weeks. 


Photo Captions 


1. p. 44 (top) The M3 test of the powder stage was 
performed on a flight structure involving lateral thrust 
acceleration. applying a new thrust law and increased 
nozzle dynamic deflection. The booster was equipped 
with the on-board flight control electronic systems. 


2. p. 44 (bottom) The powder stage (below) after its firing 
on the BEAP (powder booster test bench). The test was 
successfully completed on 20 June at Kourou. 


tas 


. p. 45 Testing of the cryotechnical main stage consisting 
of a heavy structure equipped with the Vulcain motor 
should take place during the first half of August. The 
Ariane-S launch pad (ELA-3) will be used as a test 
bench. 


France: Problem in Third Stage Postpones Ariane 
Flight 66 


BR2807121994 Paris LE FIGARO in French 27 Jul 94 p 8 


[Jean-Paul Croize report: “Anane Schedule Held Up 
Again—Next Launch Impossible Saturday”’} 


[Text] The European rocket Ariane has run into further 
problems. Its launch schedule has been disrupted twice 
recently by two different kinds of problems 


In Guiana, officials preparing the rocket have just detected 
a fault during a routine inspection which will prevent the 
Ariane launch planned for this Saturday. Arianespace 
announced yesterday that “‘an error had been detected in 
the helium pressurization circuit in the third-stage oxygen 
tank.’ Nothing serious. apparently, but the decision was 
made to go beyond a simple system inspection using an 
endoscopic camera. Located in the lower part of the stage, 
the faulty element is unfortunately not very accessible. If a 
simple repair job suffices. the delay of the 66th flight, 
which 1s to put two telecommunications satellites, Turksat 
1B (replacing the satellite that was lost in flight in January) 
and Brasilsat BI, into orbit, will be just a few days. 
Industnal sources, however, say that if it 1s necessary to 
replace the parts, the delay could be considerably longer. 


However long it takes, the delay will mean that the next 
[67th] launch will not go ahead on the planned date of 22 
August, since three weeks must elapse between two rocket 
launches. The next launch (number 68) will also be delayed 
by two weeks following the late delivery of the engine of 
che third stage. This will not be ready in time for a launch 
in mid-September as was initially planned. 
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Commercial Commitments 


However, Arianespace officials still say that they are 
“confident” about the possibility of launching nine or 10 
rockets this year. However, it is obvious that the room for 
maneuver for making up the delays caused by any further. 
similarly minor problems is quickly being eaten up since 
the rocket reentered service in June. To meet its commer- 
cial commitments, Anane should make a total of 30 
launches between the start of 1994 and the end of 1995. 


France: Airbus Industrie Automates Planning 
Process 


94WS0427B Paris INDUSTRIES ET TECHNIQUES 
in French Jun 94 p 70 
Industrie 


[Article: “‘Planning, Key to Airbus 


Competitiveness’ 


oftware enahles 


[Excerpt] A custom-tailored planning 
Airbus Industrie to reorganize its production in accordance 
with new constraints and thus to respond rapidly to any and 


all specific demands made hy any client 


In 1983, one plane a month came off the production lines 
of the industries building Airbuses. At Airbus Industrie, 
five persons sufficed to organize production planning: and 
this even though the dispersion of production over mul- 
tiple sites does not facilitate the task. In 1990. output 
attained a rate of one plane a day, and the number of 
models and their variants was rising rapidly. Under these 
conditions. manual management of production planning 
was simply out of the question. To keep up with such 
production rates, Airbus Industne at Toulouse decided to 
develop an automated production-planning system: the 
APC [Airbus Planning and Control]. 


It was lucky for them that they did, for this system has 
turned out to be more crucial to the company’s operation 
than it had imagined. The industrial environment at the 
time was relatively stable and benign. Airbus Industrie 
sought mainly to have a system that would enable it to 
better organize its production and manage the contingen- 
cies connected the building of one plane a day. the cruising 
rate it envisioned at the time. With the advent of the crisis, 
the givens of the problem changed. The market collapsed. 
Airbus Industrie’s production dropped to hard!y more 
than 120 planes a year, and the competition became 
severe. Suddenly, the APC became one of the company’s 
major competitive tools. It 1s the system that helps Airbus 
Industrie to improve its response capabilities, that is, to 
satisfy with least delay the increasingly demanding needs 
of the industry's clients. 


“The APC ts a trump card f + our marketing forces. They 
can provide a detailed response within a matter of hours to 
any request specified by a client. regardless of whether 
such request involves a change of option, a cancellation. an 
emergency delivery, a new order. etc... With the APC, we 
can determine the impact of any program modification on 
production as a whole, and reorganize production to 
accommodate any new constraints.” says Philippe 
Gouzennes, head of production automation 
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The APC was developed around Unix work stations 
(IBM's RISC System 6000) in client/server configuration 
with centralization of data in a server equipped with an 
Oracle database system. Each site ha an Ethernet local 
network, which 1n turn is interconnected © 1a a remote link 
with its counterparts at the other sites. From the software 
standpoint, the planning system relies heavily on artificial 
intelligence with use of Pro Kappa constraint program- 
ming software. The five basic modules (production plan- 
ning. allocation of planes. industrial scenarios, market 
scenarios !four. as published]). representing some 25 to 30 
persons per vear of development effort. are operational. 
They run on eight machines installed in the Production 
Department, the Commercial Department, and the 
Finance Department. In due time. the system will include 
some 12 supplementary software modules. [passage 
omitted] 


France: Airbus Industries’ \lainframe. 
Client-Server Cluster Integration 


944 SO439B Pans C1 INFORMATIQUI 


in French 10 Jun 94 p 28 


[Article entitled: “Airbus Industrie Successfully Marnes 
Maiatrames and Client-Server Clusters”; first paragraph 1s 
Ol INFORMATIQUE .ntroduction] 


{Text} Airbus weighed its decision to keep its big IBM 
mainframes for their processing power and to centralize 
reference data carefully. it also gave a great deal of thought 
to making local sites autonomous and interactive. New tools 
from IBM enabled it to reconcile the two. 


Airbus Industrie in Toulouse 1s halfway through a huge 
intormation- processing project that will be vital to the 
production and after-sales followup of its aircraft. “I would 
even call it a matter of survival, given the increase in our 
production.” acknowledges Roger Poentis, director of 
data-processing developments at the consortium. “Our 
old, mainframe-based infocenter system was not flexible 
enough to handle the level of industrial planning we want.” 


The half-completed project. which 1s expected to wrap up 
in 1996, 1s far enough along to have yielded tts first lesson. 
Namely. that the use of client-server architecture does not 
necessarily involve “downsizing” or the scrapping of the 
big computers that have been used until now at central 
sites. On the contrary. there 1s no reason the two structures 
cannot be blended 


In 1990, Airbus Industrie staff developed 17 software 
modules, dubbed APC, for Airbus Planning and Control, 
to compute all manufacturing deadlines based on customer 
orders. The calculated dates then determine the CIM 
manufacturing plans of its manufacturing partners Aeros- 
patiale, Deutsche Aerospace Airbus. British Aerospace, 
Casa, Belairbus, and Fokker. “This ts a strategic project.” 
explains Philippe Gouzennes, head of information- 
processing developments in Airbus Industrie’s industrial 
sector. “APC does all our planning. whether for the long- 
term over 15 vears, or to produce detailed delivery sched- 
ules for the group's manufacturers. It then manages the 
flow of information between partners as a function of 
customer demand. For instance, APC factors in changes in 
options, reassignments due to cancellation or delay, and 
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emergency deliveries. It can simulate marketing 
It also resolves potential planning ¢ 


tasks involved in production, for 2 
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In 1990, Airbus Industrie’s computing revolved ess 
around big IBM 3090 mainframes (in Toulouse and Ham 
burg), which linked up via SNA (Systems Network Arch 
tecture) network and operated in “batches” on DB? ret 
ence databases. The system could be accessed through 
CICS (Customer Information Contro! System) transa 
tional monitors. Some partners also use lL ria-running 
machines locally, but only for particular cases. “Our APC 
application required interactive graphical intertaces. lar 
amounts of computing power. and artificia iee 
techniques,” sums up Jean-Vincent Marcillaud. prove 
head. From the start, Airbus Industrie planned vai! 
taining its existing big central sites—used as a data ret 
ence system—marrying them with local client-server arc 
tectures. Its main choices included an RS/6000 server on a 
local Ethernet-TCP/IP (Transmission Contro! Protoc: 
Internet Protocol) network, an Oracle database. an 


made Prokappa software program (object data and 
Straints programming), a Disspla graphical! libs 
Motif graphical interface on RS/6000 stations. Equipment 


evolved over the course of the project. 
Ethernet-Ethernet bridges were introduced betwe 


notably 
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last year. “This gives them access to the same RS 4 
server and its Oracle base.” 
Gouzennes. “The resulting increase in interact 
meets the real-trme needs of our work.” Othe 
were introduced in 1993, when accesses were 
with applications and a CICS infocenter was set up 


points out 
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Philippe Gouzennes thinks the most significant technica! 
leap is scheduled for this year. “Especially the arrival! of 
IBM’s new CICS/6000 and DB2/6000 tools. which 
connect client-server architectures and mainframes interac- 
tively. Interactive connection 1s the key to real friendliness.” 
Looking back, director of data-processing developments 
Roger Poentis and his teams can be proud of their choices 
“The successive changes we've been through and IBM's 
latest utilities show we selected the right options back in 
1990: a truly open, interactive system to connect local. 
autonomous sites, plus central sites for consolidation.” 
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The first five modules of the APC application run on a 


server that serves seven work stations. It took about 30 


person/years to develop them, in C language. The modules 
are used by approximately 50 marketing. financial. and 


production managers. By 1996, the AP( 


project 
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involve about 150 stations and |2 other application mod- 


ules. Beginning this year, Aerospatiale wil! also instal 
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APC at its different airplane division sites. to manage its 
CIM preplanning as well 


France: Airbus A300-600 ST ‘Super-Guppy" 


Leaves Hangar 


94H SO435B Paris AFP SCIENCES in French 


30 Jun 94 p ll 


[Text] Toulouse. Nicknamed “Beluga.” Airbus’s 4300-600 
ST—“the world’s biggest cargo plane in terms of freight 
carried” —taxied out of its assembly hangar for the first 


time on 23 June 
September. 


It will make 


its maiden 
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The new airplane was designed by SATIC, a subsidiary of 
German Aerospace and Aerospatiale, and is slated to 
replace the Boeing super-guppies that are presently fer- 
rying various Airbus aircraft sections between France, 
Great Britain, Spain, and Germany in September of 1995, 


The “Beluga Super Transporter” resembles a huge whale. 
Its rounded fuselage was mounted on a basic Airbus 
A300-600, and can load two big Super-Puma type helicop- 
ters. Jt has retained the “small” wing unit of the A300, 
which can carry two General Electric engines. 


The Beluga is slated to gradually replace the four super- 
guppies, the propeller-equipped quadjets Airbus began 
buying from Boeing in 1973 to link the group’s various 
European plants. The new cargo has a low-riding cockpit to 
allow its nose to open at 17 meters from the ground. It cain 
carry 40 percent more load than the super-guppy, and can 
transport the entire wing unit of Airbus’s new A340 
long-haul plane. 


French Project Studies Use of Metal-Matrix 
Composites in A330/340 


94W’S0436C Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 27 Jun-3 Jul 94 p 42 


[Article by Nicole Beauclair: “Structural Struts of ‘CMM’ 
Composites’; introductory paragraph in boldface as 
published] 


[Text] Metal-matrix composites may replace organic matrix 
composites in the structural struts on A330’s and A340’s. 
This development is part of a program being carried out by 
the STPA [Technical Aircraft Manufacturing Services] and 
Creuzet. 


The demonstration was made by Bernard Costeplane, 
director of research and development at R. Creuzet and 
Company, during the European SAMPE, which was held 
in Toulouse from 8 to 10 June. Metal-matrix composites 
(CMM'’s) offer a high potential as regards not only their 
performance but also their workability and cost. Creuzet, 
which specializes in tapered-section extrusions, had been 
studying the possibility of converting those materials for 
several years, ard two years ago it undertook a feasibility 
study in which it developed a strut capable of replacing the 
most heavily loaded of the carbon-epoxy struts used in the 
center section of the big Airbus A330/340’s. One of the 
advantages of silicon carbide (SiC)-reinforced aluminum- 
matrix CMM’s is a gain in mass comparable to that of 
carbon epoxy composites but without the disadvantages 
involved in working them (see AIR & COSMOS/ 
AVIATION INTERNATIONAL No. 1470). 


The program has been underway since October 1993 under 
a contract with Technical Aircraft Manufacturing Services 
in cooperation with Aerospatiale [National Industrial 
Aerospace Company] Aircraft and the Technical Center 
for Materials and Structures. The feasibility studies made 
it possible to determine that the size of the particles of 
silicon carbide reinforcing fibers is a secondary criterion 
for selection (even though their mechanical properties are 
degraded by 5 percent when their size increases from 3 to 
10 microns). The dispersion cf SiC particles in the alu- 
minum matrix is the determining factor in obtaining the 
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desired properties (thermal expansion coefficient, mod- 
ulus of elasticity, and mechanical properties). Three types 
of CMM’s were selected for further development: those 
incorporating matrices of aluminum alloys 6113, 2080, 
and 2124, with silicon carbide reinforcement of 25 per- 
cent, 20 percent, and 25 percent, respectively. Those three 
Al-SiC’s present a high specific modulus combined with 
minimal mass and high rigidity. 


Testing the forming of those materials by extrusion showed 
that with a few minor changes in the geometry and the tool! 
materials, Al-SiC alloys could be worked using the same 
processes, and thus tle same equipment, as those used for 
conventional aluminum alloys. The work then focused on 
the fabrication of struts for fatigue testing, making it pos- 
sible to improve the dimensioning of the strut attachment 
points (clevises). Ten struts of each of the selected alloys 
were fabricated. They were supplied to the CEAT [Toulouse 
Air Test Center] on 13 June for fatigue test sequences lasting 
through next October. The first series of tests will make it 
possible to choose the best material based on performance 
but also on cost. B. Costeplane points out that the costs in 
question are changing rapidly. Billets cost between 500 and 
1,000 [French] francs [Fr] per kilogram a year ago, but now 
it is possible to obtain CMM’s costing only from Fri 50 to 
Fr300 per kilogram at quantities of 10 metric tons per year. 


The material will probably be chosen in December. And 
that, following optimization, 1s when Creuzet will produce 
a full-size strut to be tested under aircraft certification 
conditions (fatigue, compression, tension, rigidity. and so 
on). The final results should be known around mid-June 
1995, in time for the next Le Bourget Air Show. 


France: CEA Develops Pulsed Gas Refrigeration 
System 

94WS0452C Paris LUSINE NOUVELLE 

in French 14 Jul 94 p 28 


[Article by Pascale Leroy-Paulay: “Robust Refrigerators 
Flirting with Absolute Zero”, Subheadline: “CEA Devel- 
oping Pulsed Tube System Enabling Getting Down to 
Extremely Low Temperatures with No Likelihood of 
Altering Materials”’] 


[Text] Like an organ pipe controlling the pressure and flow 
rate waves to produce sound, pulsed gases in CEA of 
Grenoble’s tubes produce cold. The principle effectively 
exploited by this new generation of refrigerators 1s gov- 
erned by the same thermodynamic law: waves that show a 
phase shift between pressure and flow raic. Gerard Clau- 
det, in charge of low-temperature services at CEA, states: 
“Until now, the Russians and then the Chinese have been 
interested in this physical phenomenon but they have 
hardly gotten down to just this side of 100 Kelvin [K], or 
approximately -173°C.” 


With his team of researchers he has just made a fantastic 
leap by getting to 26 K (-247°C) with a device that 
measures only 10 centimeters in length. But the 
researchers have no desire to stop there. Their ambition 1s 
to force their technology down to 4 K. That is virtually 
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absolute zero, equal to -273.16°C, lower than which it is 
theoretically impossible to go. 


As in any refrigerator, the production of cold is done by the 
piston. But unlike conventional systems using two pistons 
to compress and expand the gases generating the cold, the 
CEA refrigerator limits itself to a single piston. That 
seemingly trivial detail simultaneously resolves many 
problems intrinsic to conventional cryogenic devices. For 
example, piston wear and vibrations from the part gener- 
ating the cold. 


Gerard Claudet explains: “In conventional refrigerators 
one of the pistons is in the cold area. But lubricants do not 
easily tolerate low temperatures, especially below -21°C.” 
The lifetime of the materials suffers from it and the parts 
have to be changed every thousand or fifteen hundred 
hours of operation. With no moving part in the cold area 
the wear problems vanish. This is of interest for certain 
space applications like earth observation satellites that 
have to be chilled to nearly -200°C. As a result there is 
research On minimum maintenance for keeping the 
satellites in orbit as long as possible. 


No piston, no vibrations. That feature may appeal to the 
military in addition to the European Space Agency. To be 
sure, in missile guidance as in space observation methods, 
the slightest oscillations alter the measurement quality of 
the infrared sensors. Another field of application is the 
cryogenic vacuum that is much used by companies that do 
vacuum storage. In the vicinity of 80-100 K the pressure is 
so weak that most molecules congealed. Currently, 
mechanical pumps are used to get the liquid nitrogen or 
liquid helium circulating inside the walls of the enclosure 
to be chilled. Gerard Claudet comments: “By avoiding 
constant fluid renewal the pulsed tube affords greater 
autonomy.” 


Since the technology operates in the field of leading-edge 
cryogenics it should also be appropriate for our ordinary 
household refrigerators. Actually, the pulsed tube enables 
obtaining the same result as freon pumps, but using air. 
The only problem at the moment is that the pulsed air tube 
used twice as much electricity as the conventional refrig- 
erator. It remains to be seen if usage can be scaled back 
enough to compete with freon refrigerators. 


[Boxed Item] 


The Entire Art of Encasing Tubes 


All it takes to produce cold 1s to get gas oscillating inside a 
U-shaped tube with a 90-degree angle phase shift between 
pressure wave and flow rate wave. It is easy to do with two 
pistons but the operation becomes difficult with just one. 
CEA’s Gerard Claudet explains: “The entire difficulty lies 
in designing the right diagram with a phase shift between 
the two waves regulated by the succession of chambers and 
bottlenecks in the refrigerator tubing.” 


Down to 100 K (-173°C), the system works on air then on 
helium to get down to 26 K. Just this side of that the 
difficulties intensify further, since helium alters its 
physical properties and so do the materials. 
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The researchers are trying to understand the type of 
parameters that will enable them to model the behavior of 
the system between 4-20 K. 


[Boxed Item] 
Next Step: the Industrial Phase 


A prototype is supposed to be developed with an industry 
specializing in cryogenic vacuum to validate the tech- 
nology in that field. CEA is also in touch with Air liquide, 
Thomson and Aerospatiale for both civilian and military 
applications. Since the process can be miniaturized 
through microengraving, it may also interest electronics. 


Germany: DLR Experimenting With Remote 
Control in IML-2 Mission 


94WS0444B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 4 Jul 94 p 10 


[Article by ‘“‘re’’ under the rubric ‘‘Companies/ 
Research/Technology”’: ‘Experiments With Remote 
Control” 


[Text] Frankfurt—The German Research Institute for 
Aerospace (DLR) in Cologne wants to control experiments 
for the first time by means of teleoperating in the current 
IML-2 space mission. Individual experimental parameters 
can be changed, if necessary, in order to improve the 
procedures of outer-space experiments. Professor Berndt 
Feuerbacher, head of DLR’s Institute for Space Simula- 
tion. believes that the success prospects of outer-space 
experiments would be improved in this way. The experi- 
ments planned include melting while floating in the air, 
study of the perception of the force of gravity, problems of 
radiobiology and questions of quality control in circum- 
stances of weightlessness. The degree of weightlessness that 
is achieved in particular stages of flight and is to be used 
later for the correction of measurement results is to be 
measured here. The technology by means of which the 
experiments are to be able to be followed “live” ought in 
DLR’s opinion to benefit medicine also. They have remote 
medical diagnosis in mind here, they say. 


Germany: BMFT to Invest 1.2 Billion Marks in 
Aviation Research in 1995 


94WS0444C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 4 Jul 94 p 10 


[Article by ‘‘dpa’’ under the rubric ‘‘Companies/ 
Research/Technology”’: “1.2 Billion German Marks for 
Aviation Research. Emphasis on Jumbo Aircraft and More 
Economical Engines and Materials”’] 


[Text] Bonn—The aviation research program planned by 
the federal government in combination with industry has 
been settled. The Federal Ministry for Research and Tech- 
nology (BMFT) broke the news that, including with indus- 
try’s playing an at least 50-percent role, on the order of 1.2 
billion German marks [DM] are to be brought into play in 
1995 on the projects to be subsidized. The program also 
became the subject of Federal Chancellor Helmut Kohl’s 
meeting in Berlin on Thursday of last week with the 
minister-presidents of the states. 
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As Federal Minister for Research, Paul Kruger explained 
further, the amount of subsidy money from Bonn for the 
years 1995 to 1998 for the present is about DM600 
million. DM480 million are being financed by the Federal 
Ministry for Research and Technology, and the remaining 
20 percent by the Federal Minisiry of Economics. The 
subject matter of the program is to be developed in close 
coordination with the Department of Economics, Defense 
and Transportation, as well as the aviation industry, the 
universities and the German Research Institute for 
Aerospace (DLR). 


Kruger voiced the hope that the aviation industry will pick 
up the signal as an opportunity and will make every effort 
to remain internationally competitive in civil air transpor- 
tation, in view of the discernible favorable market trend. 
At the same time he stressed that the program is also to 
help to heighten collaboration between DLR and industry. 


The development of more environmentally friendly jumbo 
aircraft (“‘eco- jumbos’’), as well as more economical and 
less polluting engines, is supposed to be the emphasis of 
the subsidizing. In addition, the development of new 
lightweight construction materials for reducing the weight 
of conventional aircraft is to be sped up. 


German-Russian Aircraft-Deployed Small Launcher 


94W'S0436B Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 6-12 Jun 94 p 42 


[Article by M.T.: ““OHB-Raduga Offers Rocket Deployed 
by Tu-60 Aircraft’; introductory paragraph in boldface as 
published] 


[Text] Diana Bourlak may become a serious competitor for 
the U.S. Pegasus. 


Having entered the market for small satellites and small 
launchers later than the Americans, Europe is now trying 
to catch up. Just recently it has been offering to combine its 
efforts with Russian or Ukrainian initiatives in that field. 
The latest move involves the merger of the German Diana 
and Russian Bourlak aircraft-deployed launcher programs, 
as announced at ILA-94 by the OHB, in partnership with 
Raduga, Tupolev, and the Moscow Energy Institute (MEI). 


Like Diana, which was revealed in May 1990, and Bourlak, 
unveiled at Le Bourget in 1991, the new rocket, to be 
known as Diana Bourlak, will be launched at supersonic 
speed. The platform will be the Tupolev Tu-160 bomber 
that was to have carried Bourlak, wh:.eas Diana would 
have been carried by Concorde. Diana Bourlak will use 
Diana’s two-stage configuration and the liquid propulsion 
system and three-finned tail structure chosen for Bourlak 
(after its 1992 configuration). With a takeoff mass of 
28,500 kg and a length of 22.5 meters, the new launcher 
will be able to place 825 kg in equatorial orbit and 550 kg 
in polar orbit (1,000 km). 


According to Manfred Fuchs, president of the OHB, a 
feasibility study ordered by the German Space Agency 
(DARA) will be completed in July, making it possible for 
the next step—final definition and the determination of 
costs—to begin (theoretically before the end of 1994). It is 
that second phase, also being financed by DARA, which 
will decide the future of the project, Manfred Fuchs 
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admits. “If we achieve our cost objective of about $5 
million for a turnkey launch, there is a good chance that 
the program will get underway.” 


The OHB is reportedly providing 30 percent of the 
financing, with the remainder coming from DARA and 
various government funds established to help in reconver- 
sion. Manfred Fuchs feels that the development and con- 
struction of two prototypes could be completed for 50 
million German marks. The OHB will be responsible for 
the nose cone, the tail structure, and the flight control 
system as well as for integration and marketing. 


OHB Will Market Cosmos 


The OHB has sign:d a long-term cooperation agreement 
with Polyot to help that Russian design bureau market its 
Cosmos rocket on the international market. especially in 
Europe. Cosmos is able to place up to 1,500 kg into low 
orbit (200 km) and is well dimensioned for small satellites 
in particular. The OHB has also concluded an agreement 
with Polyot to launch the last three satellites in its low- 
orbit data transmission network SAFIR-SAT. SAFIR 2 
will be launched in 1994, and the other two (SAFIR-3 and 
SAFIR-3R) will be launched by 1996. 


German-Russian Cooperation on Photon-9 Space 
Mission 

94P60323A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 16 Jun 94 p 8 


[Text] The Photon-9 space capsule containing a total of 6 
scientific and | commercial payload has been launched in 
Russia. This flight represents the high point for the 
Munich-based space enterprise Kayser-Threde in the more 
than 5-year cooperation with Russian space enterprise 
CSKB [Central Specialized Design Bureau]. The Biopan 
test flight unit, developed by Kayser-Threde under con- 
tract to ESA [European Space Agency], is on board to 
determine whether amino acids and peptides could have 
survived the trip through space in dust grains. Two carbon/ 
silicon carbon tiles will also be tested for their suitability as 
heat shield material. Experiments will be continued on 
growing semiconductor crystals, which until now have 
been very successful, as Kayser-Threde reports. Improve- 
ments in crystal quality, above all related to electrical 
conductivity, are expected. 


European Transonic Wind Tunnel Nears First 
Operational Tests 


94WS0436A Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 13-19 Jun 94 p 17 


[Article by Christel Tardif: “ETW Wind Tunnel In Service 
in Cologne by Autumn’’; introductory paragraph in 
boldface as published] 


[Text] German Aerospace Airbus will be the first customer 
for the European transonic cryogenic wind tunnel in 
Cologne, which it will use to test an A310. 


The mock-up of an Airbus A310 designed specifically to 
meet the testing criteria of the new European transonic 
cryogenic wind tunnel (ETW) (see AIR & COSMOS/ 
AVIATION INTERNATIONAL No. 1389) should arrive 
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within the next few months and begin its tests at that new 
facility in Cologne, Germany, by autumn. The tests will be 
conducted under the terms of an agreement with the ETW 
‘o supply the customer with reference points regarding the 
use of the wind tunnel and determine its capabilities. That 
type of agreement is being offered to every new customer 
during the facility’s limited running-in period. 


Meanwhile, calibration is progressing rapidly, and the 
range of tests is expanding every day. The facility has 
already operated at Mach numbers of 1.34 with pressures 
of 4.5 bars and temperatures as low as 107°Kelvin [K] 
(-166°C). In addition, the automatic controls have been 
tested and found to be free of malfunctions. 


Concerning the quality of the flow, it should meet the strict 
requirements set forth in the specifications. At least that is 
what ts indicated by preliminary analysis of the pressure, 
temperature, angularity, turbulence, and other readings. 
Those measurements were made in the volume of space to 
be occupied by the mock-up and on each of the chamber’s 
walls at the boundary layer. 


Parallel with that, a reference mock-up simulating a trans- 
port plane has been produced in order to develop a test 
methodology. With an ordinary configuration that 1s very 
familiar to aerodynamics engineers—and therefore ideal 
as a reference point—that mock-up will also make it 
possible on a regular basis to verify the consistency of 
measurements made in the ETW and to ensure that tests 
can be accurately repeated. The results obtained so far 
already correspond perfectly to those obtained in various 
other wind tunnels. 





Operating Range of ETW 
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Description ; Range 

Test section | meters by 24 meters 
Mach number — foistels 
Pressure ~ 1125 to 450 kPa (1.25 to 4.5 bars) 
Temperature - 90 to 31 °K (-183 to 40°C) _ 
Maximum Reynolds number 230.10° 7 








As regards instrumentation, the infrared radiometry 
method is now in the process of validation as a means of 
displaying the transition zone between the linear boundary 
layer and the turbulent boundary layer on a supporting 
surface at very low temperatures. The results seem prom- 
ising, with a difference of 0.3°K being detected in an 
ambient temperature of 100degK. 


In addition, numerous discussions with potential cus- 
tomers have made clear the need to extend the ETW’s test 
capabilities to include mock-up half sections. That possi- 
bility is therefore being considered; it would require mod- 
ification of one of the test trucks or pallets. 


ESA Tests Recovered Solar Space Collector Panels 
94WS0455C Paris AFP SCIENCES in French 13 Jul 94 p 12 


[Article: “European Space Agency [ESA] Solar Panels 
Recovered from Space Undergoing Inspection at ESTEC 
[European Space Research and Technology Center]”’] 
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[Text] Paris—On 7 July ESA announced that the agency 
had just begun the first inspection eve: performed on its 
two larger solar generators retrieved from space at the 
conclusion of two shuttle missions. 


The generators belong to EURECA [European Retrievable 
Carrier] and are five-kilowatt [kW] panels recovered in 
August 1993 after 11 months in orbit at 500-kilometers 
[km] altitude and to the Hubble Space Telescope, 4.8-kW 
flexible, unfurlable double panels, one of which was 
returned to earth after being replaced last December after 
spending four years in orbit at an altitude of 600 km. 


Both arrays, belcnging to the two large families of deploy- 
able solar generators, one of which consists of rigid panels 
with carbon-fiber surfaces, the other of two flexible, 
unfurlable sheets, are undergoing inspection at ESTEC in 
Noordwik in the Netherlands. Preliminary inspections 
were done at the two manufacturers, Fokker (Netherlands) 
for the EURECA system and BAe [British Aerospace] at 
Bristol (United Kingdom) for the Hubble’s. 


Based on initial observations, the many opening and 
closing maneuvers that both panels were subjected to went 
“without a hitch.” As laboratory tests made it possible to 
project, some synthetic-material peripheral surfaces 
became darker. The technicians noted that both systems’ 
photocells were riddled by the impacts of micrometeorites 
or debris of less than one millimeter to several millimeters 
in diameter. Still, the 1mpacts entailed no measurable 
degradation or loss of electrical output. 


On one of the EURECA panels the photocell surface bears 
the mark of a bad burn evidencing a plasma discharge 
accompanied by a brief rise in temperature above 200°C 
during the mission. The cause of this event remains 
unknown. Apart from that unexplained anomaly the 
research has made it possible to better grasp the fatigue 
mechanism of the silver ribbon conductors of the EURECA 
panels under the impact of numerous thermal cycles. 


ESA believes that the initial studies confirm the excellent 
possibilities for survival of the photocells in an extremely 
hostile environment, “and that is extraordinary, judging from 
the deep impact marks that are clearly visible and the delicate 
structure of the photocells’ semiconductor materials.” 


ESA Suggests Four-Stage Program to Revive 
Lunar Research 

94WS0459A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT] 

in German 14 Jul 94 p 8 


[Article by Wolfgang Engelhardt: “ESA Wants to Revive 
Lunar Research With a Four-Stage Program. ESA Intro- 
duces the MORO Project. Hardly Any Opportunities in 
View of Financing Difficulties. Everything Already 
Explored by Americans and Russians?”’] 


[Text] Frankfurt—No final decision has come yet 
regarding Europe's venturing into manned space flights 
with an astronaut crew capsule and space station. Yet ESA, 
the European Space Agency, 1s surprising the public witha 
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drive toward further exploration of the moon, which began 
precisely a good 25 years ago with the first moon landing 
by the Americans. 


First alone and then in cooperation with other interested 
countries, ESA wants to explore the moon in four stages, 
with robots to begin with. Later, astronauts could also be 
stationed at a permanent research facility on the moon. 
European, American, Russian and Japanese specialists 
unfolded a program for this at a conference in Beatenberg 
(Bern Highlands). It no doubt also has the purpose of 
keeping the moon under discussion as a new research 
objective, after the original plans for space probes to 
Mercury and Mars could not very well be implemented for 
the time being in the European framework. 


To begin with, small orbiters and landing probes are to be 
sent in the direction of the moon in order to explore 
resources there; later manned lunar bases are to make 
possible survival on the satellites largely irrespective of 
supplies from the earth. However, these are sweet dreams 
of the future. of course, with a time frame to the year 2030 
and beyond. New manned lunar flights are indeed pos- 
sible, if at all, only with the cooperation of every nation 
engaged in space flights. 


No matter how interesting studies of this kind may be to the 
scientists taking part in them, however, most engineers, 
managers and space policy people are skeptical concerning 
the financability of ambitious lunar flight plans. But the 
“Moon Orbiting Observatory for Global Lunar Characteri- 
sation” (MORO) project introduced in Beatenberg for the 
first planning phase already seems more realistic. 


An orbiter mission fcr a chemical-mineralogical analysis of 
the lunar surface is planned, as was begun in similar form a 
few months ago by the Americans within the framework of 
the Clementine project. These small, lightweight and rela- 
tively inexpensive lunar probes, curiously implemented by 
military departments with SDI technology, supplied by 
means of ultramodern minisensors a few hundred thousand 
supersharp pictures of the rocky crater-covered desert. This 
was the first American lunar probe since the end of the 
manned Apollo program in the fall of 1972. 


Europe could build, alone for the time being, such a lunar 
orbiter and launch it with the Ariane rocket, in order to 
demonstrate ESA’s competence in this area and to win the 
support of other space flight nations for continuing cooper- 
ation in lunar research and exploitation. For that reason, in 
the coming year the MORO proposal, with three other 
scientific space projects, will be recommended for a decision 
to the ESA ministers’ conference. If the vote actually falls to 
the MORO project, the European space probe could be 
launched in the year 2003. A second lunar project presently 
being studied by ESA is Leda, a technology mission for the 
testing of terrestrial processes on the moon and an auto- 
matic chemical study of lunar rock, as well as the testing of 
new techniques for observation from the moon. 


In the second phase of their research program, European 
specialists are considering, remote-controlled robots could 
land on the lunar surface in order to analyze its composi- 
tion and to measure other physical-chemical parameters. 
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Scientists are to be able to control these operations full- 
scale, although with slight time lags, by means of the latest 
telescience methods, as though they themselves were 
working on the moon. 


In the third phase—far into the next century—men could 
be sent to the moon again to make use of the raw materials, 
like oxygen, for example, bound up in the rock. In the 
fourth part of the project a manned lunar station could be 
put into service, that could make astronomical observa- 
tions, for example. 


In spite of the general scarcity of funds everywhere today, 
ESA does not consider such a lunar program unrealistic. It 
argues that a far-reaching research program would bring 
various benefits. It would contribute to technical advances 
and have a favorable affect on the economic and job 
situation of the countries taking part. Loads of scientific 
discoveries would certainly come along of course. “A lunar 
initiative also will create an incentive for the training of 
young scientific and technical talent and can serve as a 
trailblazer for a later flight of astronauts to the planet 
Mars,” ESA Scientific Director Roger Bonnet hopes. 


Meanwhile the voices of the skeptics are growing. They 
consider a major lunar research initiative by ESA at the 
present point in time to be at least “quite surprising,” if not 
misleading. They point to the fact that America and Russia 
in the 60s and beginning of the 70s studied the moon with 
numerous space probes and also investigated it with astro- 
nauts in the Apollo program. Every square meter, so to 
speak, of the lunar surface was charted in the process. 
Hundreds of kilograms of lunar rock were thoroughly ana- 
lyzed in laboratories on the earth and the geological history 
of the moon over billions of years was settled to a great 
extent. There 1s doubt whether there is still anything new to 
study on the moon. Both space superpowers already did 
decades ago everything that Europe could do there techni- 
cally: hard landings, soft landings, lunar satellites, mobile 
robots and the conveying of lunar soil samples to the earth 
by means of automatic probes. Can Europe really still make 
any new emphasis here? 


Neither America nor Russia, neither Europe nor Japan 
could financially afford such projects today. The public 
also could hardly be expected to show real sympathy for 
extravagant research objectives. “Besides, all the money to 
the year 2000 is firmly earmarked for other scientific 
missions. There is no leeway left then,” stresses Professor 
Gottfried Greger of the Federal Ministry for Research and 
Technology. 


The building of a new small lunar orbiter with new sensors 
for special chemical-physical studies from space orbit 
would perhaps be imaginable, but there surely will not be 
manned flights to the moon in the next few decades. 


ESA, Greece Sign Space Cooperation Agreement 
94WS§0456B Paris AFP SCIENCES in French 7 Jul 94 p 9 


[Article: “Cooperation Accord Between ESA and Greece’’] 


[Text] Paris—On 4 July in Athens, the European Space 
Agency (ESA) and Greece signed a cooperation accord for 
exploration and use of space for peaceful ends, ESA 
announced in a 5 July communique. 
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The accord should make it possible for ESA among other 
things to help the Greek Space Committee prepare the 
national telecommunications satellite program, Hellas-Sat. 
The 5-year renewable agreement was signed for Greece by 
Industry and Technology Minister Costa Simitis, and for 
ESA by its director general, Jean-Marie Luton. Also on 
hand was Greece’s transport and telecommunications min- 
ister, loannis Haralambous. 


According to the communique, the agreement reflects 
“ESA’s policy orientation toward opening and extending 
cooperation to other European countries” that are not 
members of the Agency. It provides for regular exchanges of 
information, visits, scholarships and fellowships, joint sem- 
inars, common access to databases and laboratories, and 
joint studies on projects of mutual interest to the partners. 


AUTOMOTIVE INDUSTRY 


Electric Car Testing Continues on Baltic Island 
Ruegen 


94W'S0442.4 Duesseldorf VDI NACHRICHTEN in German 
No 26, 1 Jul 94 p 14 


[Article by Ingo Reuss] 


[Text] Large-scale testing of the electric car has been going on 
for the past year and a half on the Baltic island of Ruegen. 
The German Automobile Society (DAUG), which was 
appointed by the Federal Ministry for Research and Tech- 
nology as the project coordinator, made an interim evalua- 
tion in the last few days of how things have been going up 
until now: all of the 44 electric cars put into operation so far 
have proven themselves worthy in practical testing covering a 
total distance of more than 250,000 kilometers. 


On Ruegen, the large-scale testing of electric cars is coming 
to the midpoint [of a program which] runs until the end of 
1995. The goal of having a total of 60 test cars in trial 
operation has not yet been reached, but the project is 
already providing important information for future devel- 
opments. As Frank Roux, technical director at DAUG, 
further explained, since October 1992 the [fleet of cars] has 
driven a total distance of more than 250,000 kilometers. 
Currently, 44 cars are involved in the trial, [and] by 
September the fleet should be complete. Delays have been 
caused by the loss of a battery manufacturer (ABB [Asea 
Brown Boveri]: sodium sulphur battery). 


Technical problems led in part to very long periods [when 
some cars were] out of operation, because, as one example, 
replacement parts first had to be made by hand and then 
brought to Ruegen. Various kinds of knowledge had an 
influence on the work: for example, in the use of special 
electric connectors. Because of European standardization, 
these are now identical with those used in the French field 
test being run in La Rochelle by Peugeot and Citroen. 


In addition to VW, BMW, Mercedes and Opel, the Metro- 
line bus manufacturer Neoplan is also taking part in the 
German research project. The test, whose total cost is put 
at 40 million German marks [DM] by the BMFT [Federal 
Ministry for Research and Technology], is funded with 
DM22 million from this ministry. In the opinion of Dr. 
Erhard Schubert from the Technical Development Center 


JPRS-EST-94-018 
3 August 1994 


of Adam Opel AG, a [company like] the AEG [General 
Electronics Group], for instance, would, as a battery sup- 
plier, “continue [the project] out of self-interest” when the 
BMFT funds run out. 


Only German-made batteries were used, because they are 
superior to any others available from a_ technological 
standpoint, explained Frank Roux. The requirements for 
high-performance batteries have become stiffer: what is in 
demand are long service life, low costs, and high energy 
and power density. In addition, customers today would 
also like [a battery which is] maintenance- free, unaffected 
by temperature, accident-proof and environmentally 
acceptable. Engineers are trying to satisfy all these require- 
ments at once. 


Two main types of batteries are being tested on Ruegen: 
nickel-cadmium (Na/Cd) [as written] and sodium nickel- 
chloride (Na/NiCl,. They can be put into an standard Opel 
Astra station wagon, for example, without taking up too 
much space. Curb weight, however, increases from 1,100 
kg up to 1,300 to 1,400 kg. 


The cost of a more advanced battery set may not—as with 
the lead acid battery available today—exceed DM2,000 to 
DM3,000. AEG feels it is close to putting the Zebra battery 
(Na/NiCl,) into production. The travel range (the power 
density is three times as great as the conventional lead 
battery) is already supposed to reach 120 kilometers. A pilot 
facility with the capacity of producing roughly 500 units 
annually has been making the Zebra batteries since 1993. 


The average weekly driving distance of the individual 
electric cars is 200 kilometers, that of the electric-line 
busses up to 900 kilometers. The spectrum of use ranges 
from test drives in the Jasmund National Park to the 
transportation of rescue swimmers from the DLRG 
{German Search and Rescue Society]. 


On Ruegen, a satisfied driver of the electric car was also 
introduced. She makes a daily drive to work of around 60 
kilometers from one tip of Ruegen to the other and back. 
Since the beginning of the test one year ago, she has put 
more kilometers behind her than any [of the other driv- 
ers]—with good results, she says. The car, an Opel Astra 
station wagon, [driven by] the forty-year old never broke 
down and only once had to go to the mechanic’s. She is 
often a speedy driver: the police already spotted one of the 
quiet, exhaust-free cars going almost | 20 km/h—100 km/h 
was the limit, but the police looked the other way. 


She was not afraid of passing, she has already passed 
several trucks. Yet, because of the [car’s] limited travel 
range of about 120 kilometers, she still has not driven any 
further than all over Germany’s largest island (linked to 
the mainland by bridges). One evening she forgot to charge 
[the battery], and in the morning she had to resort to the 
car that she actually had had to “put out to pasture” during 
the test. Otherwise, there were no complications. 


She also had no problems during the winter. The car interior 
is heated by a engine-independent heater, as is usually the 
case with electric cars. During the week she bought gas, or 
rather electricity, for around DM20: the same amount once 
more at her workplace. So she drives more cheaply than 
with her gasoline-powered car. For the first five years, the 
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electric car is not taxed, the insurance premiums are low— 
who would steal such a car? Neighbors and friends would 
also be happy to participate in the test, not only to save 
some money. But would she also buy a car like this for 
herself? Certainly, with a sticker price comparable to that of 
a new conventional car, she would be heard from. 


However, for the time being there is no “market price” for 
electric cars. Opel’s Erhard Schubert named a “targeted 
cost of a maximum of DM500/kWh” for a battery set with 
a capacity of 15 kWh to 20 kWh, which would be sufficient 
for a travel range of 70 to 100 kilometers. But even then, 
with a battery set costing DM7,500 to DM10,000, there is 
much which might be said against this form of propulsion: 
even when it is used in a specially designed electric car, the 
electrically powered vehicle will still remain a product for 
a highly specialized market. And it 1s competing with cars 
powered by improved internal combustion engines as well. 
Moreover, the electric car is currently still limited to a few 
types and places of use such as the inner city. 


BIOTECHNOLOGY 


Germany: Amended Law Eases Genetic 
Technology Experiments 


94WS04114 Duesseldorf HANDELSBLATT 
in German 15 Jun 94 p 10 


[Article by Uwe Rieder: “Release Experiments Easier to 
Implement’; “Genetic Engineering/Initial Experience 
with the Amended Law’’] 


{ Text] The interim balance sheet has a positive bottom line. 
Both industry and science view the new Genetic Engineering 
Law as a success. Despite this, there are still proposed 
improvements with regard to the corresponding guidelines 
of the European Union among other areas. 


For almost four days, nothing has been happening in the 
department of the Robert Koch Institute responsible for 
the authorization of release experiments involving geneti- 
cally engineered plants. Every available employee is com- 
piling lists. Up to 20,000 names of complainants must be 
written down in alphabetical order in the shortest time. 
These lists will be used at the entry checkpoint for the 
scheduled debate. Then there is the debate itself. For up to 
seven days, the experts from the Federal Health Office 
(BGA) discuss the cares, anxieties and risks connected with 
the planned release of genetically engineered plants on site 
with protesters and proponents. This procedure starts from 
scratch for each and every new release application. 


Reduced Bureaucracy 


As long as there were only one, two or three applications per 
year, the procedure was manageable. However, the six 
releases applied for in the first months of this year saturated 
the capacities of the responsible Robert Koch Institute of 
the BGA in Berlin. A total blockade of the approval author- 
ities was avoided only because the politicians in Bonn were 
able to agree in good time to an amendment of the Genetic 
Engineering Law that took effect on | January 1994. 


The amendment eased the situation considerably for 
release experiments because the previously prescribed 
debate schedule was eliminated. Protests against field tests 
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using genetically engineered plants can now be answered in 
writing. If too many complaints are received, the authort- 
ties may also publish a group response in the form of a 
newspaper advertisement. “This has had a positive effect 
on the approval speed,” summarizes Jurgen Cantstetter of 
the first experiences with the new regulations. He is the 
spokesman for AgrEvo GmbH. of Berlin. AgrEvo, a joint 
venture between Hoechst and Schering, applied for release 
experiments at four locations in the Federal Republic at 
the beginning of 1994. All were approved by the BGA. 


Cantstetter sees another advantage. in that the costs are 
considerably reduced. Previously, the applicant had to pay 
all expenses in conjunction with the scheduled debate. 
Renting the hall and other costs quickly added up to 
several thousand marks—an obstacle that scared off 
medium-sized and small companies, in particular, from 
field tests. 


There was further relief primarily on a human level. “The 
debate schedules were psychologically stressing for our 
employees,” reports Professor Peter Brandt from his own 
experience. He is responsible for release experiments at the 
Robert Koch Institute of the BGA. He says, “You had to 
drop almost everything.” Alfred Puhler is professor of 
Genetic engineering at the University of Bielefeld. He says 
it even clearer, “That was a public reprimand.” 


Background for the reform to the genetic engineering law 
was, however, less the emotionally heated mood during 
scheduled debates. These were often misused by sworn 
opponents to genetic engineering as a forum for a compre- 
hensive self-portrayal. To a greater extent, German scien- 
tists and companies considered themselves to be at a 
disadvantage with regard to foreign countries because of 
the restrictive laws. They also feared that Germany would 
lose the connection with the worldwide development of 
this future-oriented technology. This development is being 
determined in particular by the USA and Japan. The 
scientists and companies primarily complain about delays 
for the approval of genetic engineering systems by the 
regionally responsible authorities. 


Change of Heart by the Authorities 


Politicians of all the large parties stepped forward to create 
a climate more conducive for genetic engineering research 
in the Federal Republic. However, they were not able to 
agree to rules that would remedy the situation until after a 
lengthy give-and-take discussion. In this manner, besides 
eliminating the scheduled debate, the approval deadlines 
were also shortened. For commercial work in Safety Stage 1, 
which represents no danger to humans and the environment 
and, with a good 70 percent of the work, makes up the 
majority of genetic engineering projects, a simple announce- 
ment takes the place of the previous application procedure. 


“That simplified the entire procedure considerably,” is the 
assessment of Hands Peter Blaschkowski. He is from the 
Center for Molecular Biology of Heidelberg (ZMBH) that 
is starting new projects on a continuous basis. These 
projects would originally have had to receive approval. 
There are virtually no delays any more because the check ts 
now performed by the ZMBH safety representative. “And 
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he starts working as soon as we call him.” However, he sees 
another aspect as a very important positive: “There has 
been a change of heart even in the enforcing bureaucracy.” 


The thorough public discussion of the Genetic Engineering 
Law, surprisingly, resulted in the situation that support of 
this technology now receives greater importance. While the 
genetic engineering legal process always expressed this 
intention, this goal was not considered by the approval 
authorities at first. Blaschkowski suspects that the admin- 
istration lawyers have learned something and have over- 
come their initial distrust. Even among scientists, there is 
now more unity when assessing the advantages and risks of 
genetic engineering. 


Despite the positive development, discussion continues 
about the legal framework, for example, regarding plant 
engineering. The Technical Control Board (TUV) of the 
Rhineland uses a detailed set of technical specifications 
intended to explain very generally or, in part, “even 
incorrectly” regulated circumstances during plant con- 
struction. This applies primarily to matters of safety engi- 
neering and monitoring. The Association of the Chemical 
Industry (VCI) wants to use a change in the EC guidelines. 
The VCI aims to achieve that, in the future, the production 
method no longer be the decisive factor for determining 
the Safety Stage. Rather, the product will decide—as 1s the 
case in the U.S. and Japan. In this way, the approvals 
previously required according to the Genetic Engineering 
Law would no longer be necessary for production systems. 


Additional Reforms Desired 


Blaschkowski from the Center for Molecular Biology of 
Heidelberg also pleads for a change to the EC guidelines. 
He criticizes that, according to these guidelines, the deci- 
sion whether the work is for research or for commercial 
purposes is made based on the volume of cultures used. 
This differentiation could block important tests and must 
be reworked. 


In addition, Blaschkowski proposes to centralize some 
official duties in the Federal Republic. In this way, for 
example in the city-states or in the new Federal Lands, 
oversight authorities could be combined. This would 
reduce the costs and create more leeway to use experts for 
evaluating special problems in higher Safety Stages. 


Gerhard Waitz from AgrEvo advocates increased stan- 
dardization of the approval practice. The release of genet- 
ically engineered organisms and test arrangements must be 
designed like a “general operating license” so that a 
new approval is not required every time for additional 
experiments. 


He also criticizes the fact that the current law takes too 
little consideration of the fact that new knowledge is being 
obtained on a constant basis. “By the time a textbook has 
been written, its contents are obsolete.”’ The high speed at 
which genetic engineering moves goes unrecognized. For 
this reason, Waitz does not exclude the fact that the just 
amended Genetic Engineering Law will need to be 
reworked again as early as 1996 or 1997 
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Advances in German Neurotechnological Research 
Reported 

94W’S0440A Munich ELEKTRONIK in German 

No 13, 28 Jun 94 pp 14-15 


[Article by Monika Wiener: “‘Neurotechnology: Biology 
and Engineering Grow Merging Together’’} 


[Excerpt] Microelectronic ears for the deaf, silicon eyes for 
the blind, nerves made of wire for paraplegics, electronically 
controlled hand and leg prostheses for amputees. Regards 
from Frankenstein. Science fiction? 


At the University of Michigan, nerve signals in the brain 
were picked by point-contact electrodes. If it were possible 
to continually extract neural stimuli from the brain in this 
way, then information from this central source could be 
used for bridging gaps along broken nerve tracts and be 
rerecorded at the “periphery.” This technology would 
benefit above all paraplegics whose several hundred 
thousand nerve fibers in the spinal cord are broken. 


Dr. Joerg-Uwe Meyer, scientist at the Fraunhofer Institute 
of Biomedical Engineering (IBMT) in St.Ingbert, became 
immediately enthusiastic upon hearing for the first time 
about the American research work: “In the collaboration 
of microsystems engineering, sensor technology, informa- 
tion technology, and medicine there lies an immensely 
high potential for innovations.’ Together with colleagues 
in other Fraunhofer Institutes, he proceeded to explore 
medical applications for microsystems engineering. Two 
years ago they conceived the joint “Neurotronics” project, 
with the IBMT in charge of coordinating the work of the 
seven participating Institutes. When last year the Federal 
Ministry of Research and Technology (BMFT) launched 
its “Neurotechnology” research project, Fraunhofer scien- 
tists signed up too. On the team of top experts who have 
explored the prospects for this new technology there were 
four scientists from three Fraunhofer Institutes: Prof. 
Klaus Gersonde from the Institute of Biomedical Engi- 
neering, Prof. Anton Heuberger from the Institute of 
Silicon Technology (ISiT) in Berlin, and Prof. Guenter 
Zimmer and Prof. Bedrich Hosticka from the Institute of 
Microelectronic Circuits and Systems (IMS) in Duisburg. 
In April these scientists submitted to the BMFT their final 
report on th..i neurotechnology study: several hundred 
pages filled with neurotechnological know-how. 


A hearing aid has, for instance, been successfully devel- 
oped at the Duisburg Fraunhofer Institute. The key com- 
ponent of this device is an implant as large as a two-DM 
coin, inserted behind the ear. An integrated-circuit chip 
excites the auditory nerves with electric pulses, the 
“cochlea implant” thus taking over the function of over 
10,000 hair cells which do this in a healthy ear. 


The implant receives information from a voice processor 
of the Walkman size, which picks up noise from a micro- 
phone and processes it in a special electronic circuit before 
that information is sent through a high-frequency trans- 
mitter to the implant. The special feature of the Fraun- 
hofer development is flexible operation optimally pro- 
grammable to fit the patient. Being successfully used for 
several years already, the cochlea implant is neurotechnol- 
ogist’s show piece. 
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At the Fraunhofer Institute of Biomedical Engineering new 
materials are being explored for such an interfacing of 
nerves with electronics. This interface is the most impor- 
tant prerequisite for development of prostheses control- 
lable by neural currents. Electrodes to be implanted and 
connected to nerve fibers must be made of materials not 
repelled by the human body. Suitable, for instance, are 
flexible flat structures enveloping the nerves or insertable 
into the nerve cord. Only implants made of biocompatible 
and flexible matenals are, moreover, bearable for long 
periods of time. Scientists at this Fraunhofer Institute are 
experimenting with silicon-rubber composites, low-density 
silicon, and polymers. 


Scientists at the Fraunhofer Institute in Duisburg are 
working on dynamic neural networks which will process 
optical signals electronically. The operation of the whole 
system resembles that of the biological eye. The informa- 
tion coming from an array of hundreds of photodetectors 
is to be processed by artificial receptor arrays. These will, 
via electric contacts, stimulate intact neurons of the nat- 
ural retina. This research work is a prerequisite for devel- 
opment of a retina implant. Sometime in the future such a 
retina implant could possibly restore, at least to some 
degree. eyesight to a blind person. 


Chair of Information Science researchers at the Bonn 
Universit are studying how nerve impulses can be con- 
verted into electric signals and vice versa. An interface 
which will encode and decode nerve impulses has been 
developed here. It consists of a silicon chip capable of 
processing nerve signals. There are two versions of it: 1. an 
encoder chip which coverts electric signals into impulses 
understood by the nervous system; 2. a decoder chip which 
converts nerve signals into electrical data. A neuropro- 
cessor was developed here jointly with the Fraunhofer 
Institute in Duisburg which encodes information by the 
pulse-repetition rate modulation technique. 


At the Berlin University Clinic, muscles of paraplegics are 
already being stimulated by means of electrodes touching 
the skin surface. Control is effected by electronics inside a 
box attachable to the belt. A paralyzed patient can, by 
touching a push button, trigger electric current pulses 
needed for making movements which will be jerky at best. 
This kind of stimulation is not adequate for daily use, 
inasmuch as attaching the electrodes is a cumbersome 
procedure and movements of the limbs are robot-like. 
Electric stimulation serves nevertheless as the underlying 
principle for further development of functional neuromus- 
cular stimulation: electrodes could be eventually 
implanted, then directly connected to nerves in the spinal 
cord and to motor muscles. 


Ten-Year Subsidy Program Applied For 


In the opinion of the experts who have made that neuro- 
technology study, further development of functional stimu- 
lation 1s one of the most important research goals. Another 
key item next to it in the planned lead-in ““Neurotechnol- 
ogy” project will be work on a retina implant. To paraple- 
gics and blind persons research projects offer only a faint ray 
of hope: It will take years and decades until physicians will 
be able to utilize the new techniques in their practice. The 
twelve experts have applied for a ten-year subsidy program 
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to finance the “Neurotechnology” research project. The 
Fraunhofer scientist Joerg-Uwe Meyer warns against 
expecting too much from the young technology: “We are 
still only beginning this research and the new techniques 
must be first proved out on animal models.” 


Not only medical people but also patients are to benefit 
from the work done by neurotechnologists. They also 
count on interesting spin-offs benefiting applied research. 
An electronic eye, for instance, could be used in robotics 
for real-time pattern recognition. Dynamic neural net- 
works are also suitable for communications techniques 
and biosensor systems. 


Netherlands: Genetically-Altered Bacteria 
Experiment Approved 


BR2907150094 Amsterdam DE VOLKSKRANT 
in Dutch 8 Jul 94 p 6 


{Unattributed article: “Field Test To Be Allowed Using 
Genetically-Altered Bacteria’ 


[Text] Amsterdam—The Ministry for the Environment 
(VROM) has given permission to the Research Institute 
for Plant Diseases (IPO-DLO) to conduct a field experi- 
ment using genetically engineered bacteria. It is the first 
time in the Netherlands that such an experiment will have 
been carried out. Until now, experiments conducted out- 
side the laboratory have made use of modified plants. 


The IPO intend to sow a small area, three by four meters in 
size, in Wageningen with winter wheat in September. At 
the same time, genetically engineered bacteria will be 
added to the soil. In the genetic material of these soil 
bacteria, which belong to the common Pseudomonas 
strain, two genes will have been introduced from other 
sorts of bacteria. 


One gene will make it easy to recognize the genetically 
altered bacteria, and to follow its growth or death. The 
other gene 1s there so that it can be seen whether a foreign 
gene in a bacteria performs as expected. It seems to be the 
case inside the laboratory, but it still needs to be demon- 
strated in the open field. 


The aim of such basic research at IPO is in the long run to 
introduce genes into the genetic material in soil bacteria 
which have been coded for the production of certain 
proteins which will for instance control the voracity of the 
appetite of some insects. The larva of the crane fly, for 
instance, eats the roots of members of the grass family such 
as corn and wheat. 


By regularly introducing such genetically-engineered bac- 
feria into the soil, it should be possible to keep an insect 
dopulation under control. IPO researcher Dr.Ir. J. van Elsas 
expects the first outdoors tests within one or two years. 


The test, which has now been authorized in Wageningen, 
will run for several years. Within a few months, after the 
winter wheat has been harvested, other crops will be 
planted. The intention is that the population of genetically- 
engineered bacteria will be studied throughout the period. 


In making this decision, the Environment ministry has 
overruled objections raised by the Foundation for Nature 
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and the Environment [SNM]. The environmental organi- 
7ation says among other things that the way in which the 
population of genetically engineered bacteria in the soil 
will be observed 1s “hazy.” IPO has partly accommodated 
the SNM by distributing a lengthy information document. 
The Foundation is also afraid that the “foreign” micro- 
Organisms might spread. 


COMPUTERS 


France: Software Engineering Firms Adhere to 
ISO 9000 Standards 


94 SO401B Paris LE MONDE INFORMATIQUE 
in French 20 May 94 pp 22-23 


{Article by Francois Jeanne: “French Software Houses 
Discover Quality with ISO 9000”; first paragraph is LE 
MONDE INFORMATIQUE introduction] 


[Text] For the last several years the MFQ and Afaq—whose 
job is to assess the quality control systems of French 
companies—have been swamped with requests for certifica- 
tion from software houses. Though the deluge indicates a 
real, if somewhat tardy, awareness of the need, it should not 
obscure the work that remains to be done. 





Over the last several years—with a noticeable surge in the 
last several months—French software houses have been 
rushing to pick up ISO 9000, and especially 9001, certifi- 
cation. Several factors explain the sudden craze. During an 
economic slump, companies are strongly motivated to 
stand out and to guarantee the quality of their services. 
Moreover, the reorganization of French quality organiza- 
tions, the existence of simple, recognized certification 
procedures, and the introduction of ISO 9000 standards 
make the process easier for service providers. 


The CNPF’s (National Council of French Employers) and 
the state’s efforts to structure France’s quality assurance 
movement played a decisive part in clarifying the role of 
applicant company personnel assigned to handle certifica- 
tion. Indeed, in industries such as space and nuclear 
power, where human safety concerns are pervasive, big 
accounts have long made specific quality demands. The 
General Weapons Delegation’s RAQ 1.2 and 3 were two of 
the most complete of those “standards.” But for software 
companies, whose target specifications were as diverse as 
their customers and involved long and costly audits, the 
arrival of ISO 9000, the creation of the French Quality 
Movement (MFQ), and Afaq’s role as a certifier have 
provided a common language and a minimum quality- 
assurance platform. All industry players now adhere to it, 
including big accounts which have their own procedures 
for certification. 


Yet suppliers have not rushed to join the boards of 
directors of these organizations, which deal with a wide 
range of topics. For now, they are concentrating on 
acquiring ISO 9000 certification. ““Which does not, inci- 
dentally, exist as such,” explains Olivier Peyrat, general 
director of Afaq. “The 9000 defines the use of the fol- 
lowing three. The 9001 monitors system design, the 9002 
special procedures, and the 9003 the final product. But it is 
cructal not to rank them in a hierarchy.” Software devel- 
opment circles, however, show a unanimous preference for 
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the 9001. And Stephane Pimbert, secretary of Afaq’s CSI 
(Intellectual Services Committee), admits that he has no 
“counter-example to that rule.” 


20 Software Firms Have ISO 9001 Certification 


Software houses seeking certification must address them- 
selves to the MFQ or Afaq, fill out an application package, 
and receive Afaq auditors. “ISO 9000 standards were 
created in English-speaking countries,’ explains Francois 
de Nazelles, president of the IQSL, or Institute for Systems 
and Software Quality, which works to promote the devel- 
opment of systems and software methods within the MFQ. 
“Their approach requires certification by third parties, 
such as Afaq, rather than by agreement between supplier 
and purchaser.” 


To date, 20 software houses have earned ISO 9001 certi- 
fication, at a cost of between 40,000 and 100,000 French 
francs [Fr] for Afag expenses. The time it takes to complete 
the process has been reduced to about five months. “Cisi 
was among the first to obtain it, in late 1991, for our space 
and aeronautics products in Toulouse.” recalls Claude 
Scavazza, director of the Cisi agency. “At the time, in 
addition to out-of-house expenses, it cost us about Fr0.5 
million in internal support work. The costs of bringing 
personnel and the company up to par were obviously 
higher: the quality assurance plan came to Fr! million. 
Each new hire receives a day and a half of training in the 
quality system, including a refresher every two years. The 
quality-control technicians themselves, who are respon- 
sible for working on projects, take about three weeks of 
courses a year.” 


“Certification, as it is actually practiced in software firms, 
just makes good sense,”’ points out Claude Scavazza. This 
opinion is shared by Francois de Nazelles, who considers 
the ISO 9000 just a (small) first step, “‘a catalyst in a more 
general trend toward improving services in France.” The 
current enthusiasm of software houses bewilders him. 
“They are motivated more by opportunism than convic- 
tion. Essentially because their marketing approach does 
not allow them to accurately measure the investment 
return on quality. In contrast, technicians are better able to 
assess their return on investment.” 


Extreme Media Hype and Misleading Omissions 


Two years post-certification, Claude Scavazza falls into 
the latter group. As far as he 1s concerned, “Investing in 
quality pays. If it didn’t, we would not spend 5 to 12 
percent of a project’s cost on quality control.’ Cisi has 
even established a ratio of one quality technician per 12 
staff members as the optimal number for maintaining good 
quality control on projects. 


But software houses in general are far from having reached 
this point. And there is a real risk now of distorting the 
meaning of ISO 9000 certification. Media hype and mis- 
leading omissions concerning certification are the main 
dangers. “There is a rule that must be respected,” protests 
Olivier Peyrat. “Every certified company must specify the 
exact nature of its certification—its terms—if a customer 
expresses even the slightest desire to know more about it. 
If not, the customer has grounds for a claim. Moreover, 
followup audits are conducted every two years, and their 
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results must also be communicated. Finally, customers 
have the right to request copies of audit reports and 
companies must supply them in full.” Much of this infor- 
mation is also found in Afaq’s 3616 (see boxed material). 


Afaq is also paying close attention to the actual process of 
certification, by increasing the number of its auditors and 
conducting “self-audits” on a regular basis. There 1s, 
moreover, a European standard—EN 45012—that 
assesses this process. 


But it is really up to software houses to transform the ISO 
9000 test, by taking it further. To convince them, Claude 
Scavazza points out that, “Over the last two years, we have 
achieved better control of projects without increasing our 
financial package. Our prices have not risen, but mainte- 
nance costs have dropped. Moreover, we have been able to 
regularly increase the size of the contract projects we take 
on. 


Users May Trigger the Change 


In the view of Francois de Nazelles, software houses have 
reason to be proud of their contribution to the quality 
assurance movement. They should not let the intangible 
nature of software, which allegedly makes it difficult to 
inspect, bother them. “By going to the root of the problem, 
that is, to the research and prototype phase, software 
makers are pointing the way for many other industries. We 
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must not forget that ISO 9000 is a manufacturing-oriented 
standard, so there is much to add to it at the design level.” 


But users may also end up triggering the change. “For now, 
managers are slowly coming round to quality, through their 
concern for cost control,” acknov. ledges Claude Scavazza. 
And it is probably to spur user awareness that one of the 
MFQ'’s groups is working on customer/supplier relations. 


For More Information 


The best way to obtain information on who 1s certified for 
what is to go to the source, that 1s, MFQ (Telephone: 
1-47.29.09.29), Afag, or the IQSL. Just remember that 
much of their staff is volunteer, and that they are some- 
times overwhelmed by the number of information requests 
they receive. The Minitel (3616 Afaq) and certain bro- 
chures (“A Guide to Certified Companies”) help them 
disseminate their information. The MFQ and IQSL also 
sponsor regular meetings on quality topics. 


Over the last several months, organizers of shows and 
seminars have been stepping up the number of events 
focused on quality. Among the most active are the Pact 
Group, as well as the IIR, whose software quality confer- 
ence, featuring Patrick Moineau as group leader, will take 
place on 28 and 29 June in Paris (for information, call 
1-46.99.50.10). Finally, the first Sisqual (Computer Tools 
and Services for Quality and Quality Assurance Show) will 
be held on 14-16 September, in Paris (for information, call 
1-44.51.55.00). 














List of Software Firms Certified for Intellectual Services as of March 2, 1994 (regularly updated on AFAQ 3616) 
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Company name | Standard Business City 
Alliance Qualite Logicielle 7 | ISO 9001 Software development Cesson-Sev igne - 
Cap Sesa ladustrie ISO 9001 Design & development of software for inf rrnation & telecoms systems Boulogne-Billancourt 
Cap Sesa Regions | ISO 9001 Software study, design, development Paris ee 
Cap Sese Telecoms | ISO 9001 Software design Puteaux 
Cap Sesa Tertiaire a ; ISO 9001 Information and communication systems engineering Paris 
Cisi Ingenierie ISO 9001 Contract services for software development and maintenance Toulouse 
Esia a ISO 9001 Systems engineering Saint-Quentin-en-Y 
Societe pour l'informatique industrielle ISO 9001 Software design and manufacturing Paris 
Syseca ISO 9001 Design and manufactunng of computer systems for industry and Buc 
space 
Dataid Eurosoft ISO 9001 Contract design, manufacturing and maintenance of software Toulouse 
IBM CDuUl ISO 9001 Development of application software for production Montpelher 
IBM Cesa ISO 9001 | Software development Montpellier 
Diaf MIP 7 ISO 9001 Software design, development, maintenance, and technical help Blagnac 
Silogic 7 ISO 9001 Development, maintenance of specific software Toulouse 
Cap Sesa Industrie ISO 9001 Design/development of information and telecom system software Boulogne-Billancourt 
CGI Informatique ISO 9001 Engineering of management information systems as chief contractor Paris 
Cap Sesa Finances ISO 9001 Design, integration, production, and maintenance of information Paris - 
and telecoms systems 
Alcatel T ITN Answare ISO 9001 Technical help, software manufacturing, systems integration in Massy 
telecoms, banks, insurance, and administration, consulting/ 
development of E-mail software 
Sinorg ISO 9001 Design, manufacturing, maintenance of software, creation/distr- Issy-les-Moulineaux 
bution of software packages; related services and consulting 
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France: Bull Updates GCOS-8 ‘Supermainframe’ 
94H SOZ094A Pans OL INFORMATIQUE 


in French 3 Jun 94 p 7 


[Article by BdL: “Mayor Systems: Bull Updates Its GCOS-8”"} 


{Text] Following the announcement of its DPS-9000/900, 
the GCOS-8 “supermainframe.” Bull is bringing back its 
mid-range DPS-9000/500. Referred to as DPS- 
9000/500-Is. these machines perform 20 percent better 
than the preceding generation and improve their perfor- 
mance-price ratio by as much as 40 percent. The most 
powerful machines deliver 350 rps. They rank alongside 
the smallest DPS-9000/900. The series consists of nine 
models. They have from one to four processors and cover 
a power range of from one to 14. To be available as of July, 
their prices range from 2 to 25 million French francs [Fr]. 
Forced to reduce costs, the DPS-9000 can share its storage 
subsystems with those Unix servers equipped with Epoch 
Backup management software for backups. Furthermore, 
the manufacturer has introduced the Wolfcreek (Storag- 
etek) model in its cartridge library line. Wolfcreek will 
deliver 500 to 1,000 cartridges. Its starting price 1s 
Fr500.000. It is anticipated that it will be available in 
August. And lastly, Bull 1s renewing tts parallel data bases 
line. Of AT&T ongin, GIS, the new version, has 486DX2s 
and improves its performance by 20 percent. The opening 
price: about Fr4 million. 


France: Artificial Intelligence Players, Trends, 
Market Analyzed 


94 'S0410B Paris LE MONDE INFORMATIQUE 
in French 3 Jun 94 p 36 


[Article by Francois Jeanne: “AI Completes its Shakeout”; 
introductory paragraph in boldface as published] 


[Text] After the euphoria and then the disappointments, the 
market for artificial intelligence (services and products) has 
achieved equilibrium in France. Three leaders—lIlog, Bull- 
Cediag. and Ingenia—are emerging thanks to a careful 
separation of products and services. 


This week, from 30 May through 3 June, the 14th seminar 
on Al [artificial intelligence], sponsored by EC’, was held 
in Paris (rather than in Avignon, its usual venue). 
Symbolic indeed! 


Let us remember that in the early 1980's, artificial intelli- 
gence was one of the markets of the future, the modeling of 
human beings was making good progress, and fortunes 
were going to be built on expert systems. Alas! The great 
enthusiasm has collapsed, and it has been years since any 
serious marketing study on the subject was published. And 
many suppliers have disappeared. But the pioneers have 
held on. It must be admitted, however, that like the 
exhibitors themselves, visitors to the Al Show no longer 
necessarily have the same budgets to devote to the event, 
no matter how instructive it might be. 


That adjustment to reality has been forced upon the chief 
players in the market over the past few years. Beginning 
with the suppliers of dedicated machines—there aren't any 
more! At most, a few manufacturers are still trying to put 
together the neural-network computer. 
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Separating Sales of Products and Services 


The most spectacular instance of settling-out is the sepa- 
ration of services and products. Bull’s Cediag, which had a 
turnover of 53 million French francs [Fr] (and profits of 
Fr3.5 million) in 1993 under the leadership of its new 
president, Herve Yahi, ts the best example of this. It is 
gradually refocusing on service while simultaneously 
relying on agreements with selected producers to maintain 
its competence in the field of Al products and techniques, 
since Al remains vital in those constantly changing areas. 


Cediag’s first agreement—with Ilog—was concerned with 
programming by constraints and with the Solver range of 
products (see LE MONDE INFORMATIQUE, 8 and 29 
April 1994). The second agreement, announced this week, 
is concerned with CBI (case-based reasoning hardware). 
The agreement was signed with ISoft, a company with a 
turnover of about Fr10 million. 


Behind Cediag is Ingenia, the software engineering firm 
established by Claude Amenc. It hopes to exceed Fr50 
million in sales this year (and its order book justifies such 
a target). Especially in view of the fact that by merging with 
Psil in Toulon just recently, Ingenia has strengthened its 
expertise in the field of programming by constraints and, 
more generally, with respect to many products offered by 
Ilog (the unchallenged French leader in the sale of 
hardware at FR53 million). 


Headed by Jean-Pierre Kerhoas, Framentec-Cognitech is 
holding its head high again this year with a turnover of 
Fr25 million—an encouraging result following its decision 
last year to refocus on services. Lastly, Ediat, the CGI [Cap 
Gemini Innovation] subsidiary, is now part of the 
landscape in French Al. 


This strengthening of specialized software houses 1s not 
welcomed by the general software houses, which in any 
case long ago gave up the idea of Al for the sake of Al. 
Svseca, for example, no longer has a special department for 
Al, even though many of the projects being worked on by 
that subsidiary of Thomson involve those techniques. 


Fr80 Million-Project 


Cap Gemini Innovation, on the other hand, has kept a 
rather large team of researchers. It 1s true that Serge 
Kampf's software house is working with Bull on Europe's 
biggest project to date in that area: the Sachem project, 
worth a total of Fr80 million, at Sollac [Lorraine Contin- 
uous Steel Rolling Company] in Fos-sur-Mer. 


Sligos with Delphia, Alcate: ISR, and Dassault Electronics 
are the largest, and Cosytec and Inferone are the smallest. 
but among them they round out a full and lively panorama 
despite the crisis. 


Artificial intelligence still makes people dream, and if the 
necessary basic economic rules are followed, it should be 
able to do so for a long time to come. 
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Belgium: Iris Firm Launches OCR Scanner Pen 


¥4S042°C Paris INDUSTRIES ET TECHNIQUES 
in French Jun 94 p 101 


{Article by Laurence Girard: “A Pen That Reads Text”] 


[Text] 4 hand-held mini-scanner recognizes 100 characters 
per second. Run your pen along a line of text, and the text 
will he displaved immediately on your computer screen. 
This pen is in fact a scanner coupled with a powerful OCR 
{Optical Character Recognition] system. 


Read your text with a pen... This is not a Belgian joke, even 
though the company that conceived all of this pen’s 
intelligence is installed at Louvain. The Datapen 1s a 
godsend for the capturing of addresses, storing of the key 
data contained 1m a text, or updating a database of figures. 
The pen need only be slid along the line of printed text that 
interests sou. The information will be displayed on your 
computer screen, and you can manipulate it as you wish. In 
fact. this mini-scanner contains an OCR software. The 
software 1s the fruit of six years of development by the 
Belgian firm Iris. Its innovation: it recognizes characters in 
real time along the line of travel of the pen. 


In this respect. the Datapen differs from the other scanners 
on the market. which operate in two sequential stages: 
They first acquire an image, then they read 1t. Moreover, 
the Datapen’s software involves learning functions to 
enhance tts knowledge base with respect to new characters. 
The words recognized are automatically integrated into 
any software running under Windows, whether it be a 
word processor or a spreadsheet program. The characters 
recognized by the Datapen have the same recognition level 
as the characters produced by the keyboard. In this regard, 
the words are displayed in the font selected through the 
software 


In the particular case of a spreadsheet, the Datapen is 
capable of recognizing the equivalent of a cell. It therefore 
reproduces the cell with its content. It 1s also possible to 
choose to convert a character read into another character, 
add a character string at the beginning or end of a 
recognized text. or limit the field of recognition, to recog- 
nizing numerals only, for example, so as to reduce the 
possible number of errors... It is all a question of program- 
ming the software provided with the scanner. Specifically, 
the Datapen is connected directly to the parallel port of 
any microcomputer of the PC or compatible type (386). To 
power it. one need only plug it into the microcomputer’s 
power supply. or add a battery to it. The Datapen requires 
a Windows software environment. When the software 
provided with the Datapen 1s loaded, a “Datapen” icon 
appears. The user need only select the icon to bring up a 
menu bar with the word “Write.” Reading can then 
commence. 


Its rated reading speed is 100 characters per second, and 
the maximum length of each line read must not exceed 28 
centimeters. As for the size of the characters, they must be 
encompassed between 8 and 22 points. Of course, one 
must use the Datapen with a minimum of skill: Sliding the 
pen along the line at a constant speed, and following the 
line without deviations, are conditions sine qua non for a 
good reading. A function called “Scan Test” enables the 
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neophyte to familiarize himself or herself with the instru- 
ment by means of tral runs, the results of which are 
immediately displayed on the screen. 


The Datapen 1s marketed in France by the La Commande 
Electronique company at the price of 2500 francs. It is also 
distributed by the Accentor company. 


DEFENSE R&D 


French Weapons Agency Holds Conference on 
Energy-Producing Materials 


94H 'S04304 Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 30 May 94-5 Jun 94 p 36-37 


[Article by Nicole Beauclair: “Research on Energy- 
Producing Materials Will Require European Teamwork”: 
first paragraph is AIR & COSMOS/AVIATION INTER- 
NATIONAL introduction} 


[Text] While the National Assembly debated the military 
appropriations bill, the “International Conference on 
Energy-Producing “laterials” highlighted the need to 
maintain France's center of excellence. 


Henri Conze’s message is clear. “Anyone who wishes to 
succeed in the solid-rocket propulsion of strategic or 
tactical missiles and space launchers must master 
advanced technologies in the field of energy-producing 
defense materials.” The general Weapons delegate made 
the statement on the occasion of the first International 
Conference on Energy-Producing Materials, which was 
organized by the French manufacturer SNPE [National 
Powders and Explosives Company] last 24 and 25 May. 


Energy-producing materials are based on chemical com- 
pounds whose formation energy is unusually high. Their 
essentially defense-oriented applications include propel- 
lents for rockets, missiles, and the gas generators of rockets 
and missiles; powders for barre! weapons; explosive mix- 
tures for military warheads and reactive armorng:; and 
pyrotechnics for use in weaponry and space. It takes many 
skills and mastery of more than one field to develop 
energy-producing materials, hence the large number of 
French organizations working on the problem. The SNPE 
is one of the main players in energy-producing defense 
materials in France. Its Bouchet Research Center in the 
Paris area has combined the resources needed to produce 
and develop powders of the future since 1971. The General 
Weapons Delegation’s (DGA) Powders and Explosives 
Technical Department (STPE) was also created in 1971. 
The STPE, whose job is to underwrite the lion’s share of 
general defense research into what is now called energy- 
producing materials, reflects the government's commit- 
ment to upholding French excellence in the field. Henn 
Conze’s decision to decentralize the STPE by moving it to 
Bourges should strengthen its role. Government expertise 
is now concentrated in one spot, near the ETBS and 
CETAM. But other organizations also contribute nation- 
ally to work on energy-producing defense materials. They 
include the Atomic Energy Commission/Directorate of 
Military Applications (CEA/DAM), which does basic 
physical research into explosives and molecular formation 
for its nuclear needs: the National Office of Aerospace 
Research and Studies (ONERA), (see boxed material): the 
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Gramat Research Center (CEG). and the Saint-Louts Insti- 
tute. The latter Franco-German institute for defense 
Studies 1s especially involved in research on ballistics 
inside weapons, and “should transcend tts role in the short 
term.” said Henri Conze at the International Conference 
meeting 


France boasts internationally-recognized strengths in the 
field of energy-producing materials. But as Yves de 
Longueville (DAT) pointed out, our organizations must be 
able to undertake long-term projects to insure continuity 
in research. However. the budget cuts which have gone 
hand in hand with the reorganization of Defense—and 
which have been substantial in the area of energy- 
producing materials—challenge the very existence of the 
concentrated expertise represented by the SNPE, says its 
CEO Emile Blanc. For, as the SNPE emphasizes in a 
document to prepare the Defense White Book. although 
the range of applications for energy-producing materials 
has expanded greatly (and now include space launchers 
such as Anane 5 as well as inflatable AirBags for automo- 
biles). industrial applications will not be enough to finance 
the research and development needed to maintain skills 
and develop future products. Especially as the develop- 
ment of nuclear weapons, whose explosive triggering mix- 
tures are essential! to a system’s quality and performance, 
has itself been affected by the halt in nuclear testing 


Conflicting Constraints 


Besides the fact that budgets must be maintained at decent 
levels (as opposed to the 30-percent cuts they have 
exper:enced over the iast few years). preserving technical 
expertise in this area will require European, and even 
worldwide. collaboration in the longer term. 


Some 200 international specialists (the Russian specialist 
unfortunately dropped out at the last mn ute) took part in 
the Internatronal Conference on Energy-Producing Mate- 
rials. The meeting demonstrated the importance of pur- 
suing developments to meet new military needs. Militan 
constraints are often conflicting. On the one hand, engi- 
neers are seeking higher levels of performance (solid- 
propellent propulsion budget) and lower signature 
(stealth). But because the military's interests are changing. 
researchers are now shifting their focus to the development 
of new IM (insensitive munitions) weapons systems. The 
goals are to develop munitions that are less sensitive to 
external aggression and to reduce the vulnerability of 
combat platforms. notably aircraft carriers. 


The energy-producing materials that go into the making of 
pyrotechnical munition components will have to change 
drastically before mtrinsic safety in all situations can be 
achreved. Sharply reducing the energy level of existing 
materials would degrade the operational performance of 
the weapon or missile, which ts not acceptable. Engineers 
must therefore develop detonatable munitions that cannot 
be detonated indirectly, but that still offer limited 
reactivity to fire and impact stresses. 


Japan and the United States have funded such research 
steadily. This was demonstrated by Richard S. Miller, of 
the Office of Naval Research (ONR) in the United States 
Lines of development have included tactical missiles with 
metallized boosters and reduced smoke, and signature 
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reduction. Studies aim to decrease engine signature by 3 
percent by the year 2000, 7 percent by 2005, and 15 
percent by 2010. The ONR thinks the value of developing 
new. energy-producing materials 1s demonstrated by the 
direct link between how well the propulsion systems of 
tactical missiles function and a |5-percent improvement in 
their overall performance. With this in mind, the ONR 1s 
Studying new molecules, among them HNIW, which ts 
equivalent to the CL20 studied by the SNPE. Furthermore, 
it has begun a $3-muillion program with Thiokol to develop 
an engine that uses energy-producing materials derived 
from HNIW. But these are not the only developments 
underway. The Americans are also working on ADN 
(ammonia dinitramide) and TNAZ molecules. In addition, 
the ONR 1s studying thermoplastic, polymer-based energy- 
producing materials that could offer a good compromise 
for achieving new propulsion system performance. 


{Boxed Mlaterial]: 
New Trends in Solid Propellents 


The National Office of Aerospace Research and Studies 
(ONERA) ts playing a concrete role in French develop- 
ments to improve the performance of solid propellents. 


The essential factor in the operation of a solid-propellent 
propulsion system 1s its combustion speed law as a func- 
tion of pressure. As Paul Kuentzmann, science director of 
energy-producing materials at ONERA, points out, a 
closed envelope under thrust 1s used to produce propulsion 
through the ejection of a large quantity of gas (as the layer 
of energy-producing materials 1s consumed). 


Consequently. the search for the right tradeoff will first 
require modeling this combustion law for each type of 
propellent and thus eaci: type of mission. As the king of 
modeling work, ONERA (under contract to the Research 
& Techniques Directorate/DRET) has already developed 
an ultrasound-sensor measunng device that can collect in 
one trial the entire combustion speed (or regression 
velocity) curve that plots changes over time in a solid 
propellent sample. 


Second, researchers will have to play with the composition 
of the propellent itself. Solid propellents are homogenous, 
rubbery pastes, made by mixing 150-micron oxidizer gran- 
ules. a more or less viscous binder, and 30-micron granules 
of ballistic additives, the whole mixture 1s poured into an 
envelope and baked for several days at 50 to 60°C. 


The current trend 1s to replace traditional oxidizer granules 
with synthetics that are much more oxidizing, and thus 
more energy-producing and efficient. Moreover, a more 
active binder—less sensitive but with its own ability to 
self-combust—1s preferable to the pure, carbon-hydnded 
combustibles traditionally used. Finally, and primarily in 
the case of tactical missiles, superoxidizer granules will 
replace the aluminum ones generally used for ballistic 
additives. Aluminum granules are what create the very 
brilliant flame envelope typical of solid propellent propul- 
sion systems (as in rockets or the American space shuttle). 


ONERA is also pursuing a somewhat unusual line of 
inquiry, namely, erosive combustion. This type of combus- 
tion generally involves an increase—sometimes quite a 
sharp one—in the combustion speed of the propellent 
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wherever specific output is high. The technique can be 
used to produce hypervelocity projectiles (Mach 5). Ero- 
sive combustion should also generate anti-aircraft and 
anti-tank tactical missiles able to reach targets approxi- 
mately 2 kilometers away in record times of one and a half 
seconds. Reaction times that swift make defensive 
responses virtually impossible. 


French Labs Study Next-Generation Image 
Processing 


94WS0430B Paris AIR & COSMOS/AVIATION 
INTERNATIONAL tn French 6-12 Jun 94 p 17 


[Article by Christel Tardif: ““The Boom in Image Process- 
ing’; AIR & COSMOS/AVIATION INTERNATIONAL 
introduction is ““DRET (Directorate of Technical 
Research) and ONERA (National Office of Aerospace 
Studies and Research) are developing data-processing 
architectures and algorithms for future products.”’] 


[Text] The very young field of image processing is in the 
midst of a remarkable boom. As the DGA/DRET’s Jean- 
Francois Lavignon explained at the recent Science and 
Defense discussions, image processing applies to a wide 
variety of current and future fields, both military and 
non-military. Examples range from the photo interpreta- 
tion of satellite pictures, to navigational missile resets, 
target detection and reconnaissance, battlefield surveil- 
lance, and medicine. The phenomenal quantity of data to 
interpret has made the automatic processing of informa- 
tion gathered from perceptual systems indispensible. 


ONERA research engineer Gilles Foulon, who heads the 
“images” subdivision, confirms the trend. His team 
has grown steadily since the niche was created in 1984. 
Now numbering 10 researchers and engineers, the 
image-processing department works closely with DRET. 


The problems raised by automatic image-processing 
research are both scientifically and technically highly com- 
plex. On the one hand, information must be processed at 
data speeds of several megabytes. On the other, processing 
must extract pertinent information that will allow for 
automatic interpretation. 


Although DRET—or more precisely the Perception System 
Laboratory—appears to specialize in the development of 
specific machines tailored for well-defined types of pro- 
cessing, ONERA focuses on writing algorithms and software 
designed to mode! human reasoning as closely as possible. 


One approach looks at systems for helping photo- 
interpreters. Although fully-automated image analysis is a 
long way off, the growing number of satellites in orbit is 
spurring researchers to come up with a system to simplify 
the human job quickly. Fields of application are broad, 
and range from crisis surveillance to monitoring of disar- 
mament agreement compliance, anti-pollution measures, 
and mission preparation. 


ONERA is working on CNES (National Center for Space 
Studies) and DGA contracts for image-processing 
research, and its developments are coming along nicely. 
This may be because photo interpretation was the starting 
point for image processing and many manufacturers use it. 
Nonetheless, there are still several avenues to be explored, 
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such as stereoscopy (the merging of information from two, 
non-superimposable images) and pixel-group processing 
(rather than pixel by pixel). 


At the same time another, more military—and thus more 
secret—line of research is emerging. It has to do with 
missiles and reconnaissance vehicles, which are now 
expected to be autonomous and “smart.” To put it in a 
nutshell, the number of sensors out there is growing, as is 
the amount of information to process, so processing must 
be increasingly accurate and fast! 


DRET is taking advantage of ONERA’s algorithm expertise 
to explore several solutions, including artifical retinas and 
data merges. Artificial retinas, or ‘smart’? sensors, mimic 
the action of the human retina, though in a simplified 
manner. In other words, they partially process the informa- 
tion that they gather. Data merges are also high on every- 
one’s wish list; once under control, they paradoxically allow 
analysts to reduce the number of processing runs needed to 
extract pertinent information, while boosting the number of 
sensors. Data merges are often the only way to resolve the 
ambiguity of information supplied by a sensor, and thus to 
correctly interpret the environment. 


French Press Discusses UK Reluctance to Join 
Future Large Aircraft Program 


BR2707150594 Paris LA TRIBUNE DESFOSSES 
in French 27 Jul 94 p 9 


[Article by Olivier Provost: “Future Large Aircraft: 
London Is Reticent’’] 


[Text] French Defense Minister Francois Leotard does not 
hesitate to say that he is worried by the UK’s reticence with 
regard to the military FLA [Future Large Aircraft] project. 
He says that he is not sure that London will participate in 
this program, which is strategic for the European aeronau- 
tical industry, even though the UK has pushed back its 
decision on whether to purchase U.S. Lockheed C-130 
transport planes or participate in the FLA program. The 
decision was originally planned for this summer and will 
now be made at the end of the year. The UK already has 
several C-1 30's. 


The FLA project involves an amount of some 150 billion 
French francs [Fr], the equivalent of 2,000 Airbus A320’s, 
and would provide work for 10,000 people in France and 
50,000 people in Europe. It would generate spin-offs for 
European airplane manufacturers for the next 30 to 40 
years. Euroflag, the ad hoc industrial consortium, includes 
Aerospatiale, German Aerospace, Spain’s CASA, and 
British Aerospace (in other words, the four partners in 
Airbus Industrie) plus Italy’s Alenia. Each has a 20-percent 
share. Associated with them are Belgium’s Flabel, Portu- 
gal’s Ogma and Turkey’s Tusas. Belgium and in particular 
the UK, however, have chosen to act as observers only. 


This is where the shoe pinches. European manufacturers 
and European politicians led by France and Germany 
confirmed that the FLA will be implemented, even without 
the UK. But European cooperation and, in particular, 
funding would receive a blow. The development cost of the 
aircraft, at Fr500 million apiece, 1s estimated at Fr6 billion 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 

















JPRS-EST-94-018 
3 August 1994 


and the production cost at Fr20 billion. A French parlia- 
mentary report put the total cost of the program at between 
Fri88 and Fr248 billion, of which between Fr33 and 
Fr43.5 billion will be paid by France. 


A refusal by London would also threaten the Airbus 
program. British Aerospace produces the wings for Airbus. 
If the British stay out of the program, who will manufac- 
ture the FLA’s wings? German Aerospace is pushing hard 
to prove that it knows how to make wings, particularly 
composite wings. If victory were to go to the Germans, 
they would also ask to make Airbus wings, strengthened by 
their weight as a shareholder (37.9 percent of Airbus 
Industrie, like Aerospatiale, compared with only 20 per- 
cent for British Aerospace and 4 percent for CASA). They 
would also be strengthened by the fact that British Air- 
ways, the main airline on the other side of the channel, has 
never bought Airbuses, unlike Lufthansa, Iberia, Air 
France, and Air Inter. The fact that British Airways 
recently let information filter out that it was interested in 
Airbus products, in particular A320’s, looks very much like 
a psychological counterattack. 


Of course Jean Pierson, head of Airbus Industrie, will not 
hear any talk of a threat to the consortium. But he 
recognizes that, without the UK, it would not be possible 
to set up the industrial group round FLA as an Airbus 
Industrie subsidiary, as many wish with a view to 
technology and know-how transfers. 





Cost of FLA Aircraft (in billions of francs) 














Minimum Maximum 

hypothesis hypothesis 
Total development cost 26 39.4 
Unit Cost 0.380 0.49 
Total cost 188 248.2 











DASA, German Government Budget Dispute 
Delays Eurofighter 


94W’$0435C Paris AFP SCIENCES in French 
30 Jun 94 p 12 


[Text] Bonn—A Defense Ministry spokesman announced 
on 27 June that development of Europe’s combat plane, 
the Eurofighter 2000, will be delayed several months due 
to a disagreement between German Aerospace (DASA) 
and the ministry on a budget extension. 


“Preliminary talks are continuing, and are very unlikely to 
produce anything definitive before the end of the Parlia- 
mentary session, on | July,” he added, noting that this was 
the last opportunity to come to a decision before the end of 
the year. Negotiations are also underway between the other 
manufacturers of partner countries Italy, Great Britain, 
and Spain and their ministries. 


German Aerospace had asked for a funding extension of 570 
million German marks [DM] to develop the aircraft last 
April. The German government refused to disburse more 
than DM160 million for project modifications and exten- 
sion of the fighter’s development period. No decision on the 
series manufacture of the fighter is planned before 1995. 
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Great Britain and Italy are slated to take delivery of the first 
aircraft in 2000, Spain in 2001, and Germany in 2002. 


The Eurofighter 2000 is a watered-down version of the 
European Fighter Aircraft (EFA), which was designed to 
counter the Soviet MIG-29. The project was scaled back in 
December 1992 as a result of deep cuts in defense budgets 
and the new, post-Cold War strategic scenario. 


Moreover, DASA announced that it would invest DM90 
million in its Manching plant to concentrate its military 
aircraft logistics work there. DASA hopes this will reduce 
its costs, notably for the Eurofighter program. 


ENERGY, ENVIRONMENT 


Germany: BMW Begins Auto Recycling Network 


94P60316A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIIRTSCHALT 

in German 9 Jun 94 p 8 

[Text] The Munich automobile manufacturer BMW AG 
has begun to build a recycling network for old automobiles 
in Germany. For this purpose, cooperative contracts have 
been concluded with Kloeckner & Co AG in Duisburg, 
Preussag Recycling GmbH in Hannover, and Thyssen 
Sonnenberg GmbH in Duesseldorf. The goal is the 
recovery and utilization of used BMW vehicles of all types 
and model years by licensed reprocessors. In April. BMW, 
Fiat and Renault agreed to work together to recycle old 
cars for all of Europe. In doing so, each of the partners 
obligated itself to recycle the other two makes in its 
country as well. Besides these partners, BMW is also 
working with network-independent recyclers to guarantee 
a regional network for recovery. Regional coverage means 
that the last owner would be able to bring his car a 
reasonable distance to a processing plant. At the time of 
recovery, the remaining value of a particular car would be 
counted toward the recycling costs. As BMW further 
announced, a recycling plan for airbags was worked ont 
with the Pyrotechnik Silberhuette (PTS) Company in 
Silberhuette in the Harz. 


Germany: Increase in Wind-Driven Power Plants 
Noted 


94WS0411B Duesseldorf HANDELSBLATT in German 
10/11 Jun 94 p 25 


[Article by Heinz Jurgen Schurmann: “Wind Power with 
New Impetus”; “Regenerative Power/Great Potential’’] 


[Text] The manufacturers of wind-driven power plants are 
experiencing a boom. The wind power capacity in Germany 
has almost doubled within one year. The form of regenera- 
tive power generation is very attractive, primarily in coastal 
Federal Lands. 


Dr. Norbert Allnoch emphasized in a conversation with 
HANDELSBLATT that the support programs of the Fed- 
eral government and the Lands had contributed in 
favoring the innovation and growth processes of power 
generation based on wind energy. 


The branch of wind power equipment manufacturers 1s 
presenting itself in a dynamic rising wind, says Allnoch. He 
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is a member of the Research Group on Wind Energy at the 
Institute for Geography of the University of Munster. He 
quotes the most important results of the marketing data 
survey, produced every year, with the summary of plants 
having an installed power of at least 10 kilowatts (kW). In 
1993, the wind power capacity in Germany of 175 mega- 
watts (MW) increased to 330 MW. The gross revenues of 
the branch increased at the same time from 220 to a good 
450 million German marks [DM]. In Germany, a total of 
about 1700 wind-driven power plants (including site veri- 
fication) are on the electric network currently. 


The investment per MW is estimated to be DM3 million. 
The power generated by this regenerative energy amounted 
to about 570 million kilowatt hours (kWh) in 1993 so 
that—in terms of statistics—about 200,000 households 
could be supplied with electricity. 


Allnoch is optimistic that 1994 will also be a good year for 
the manufacturers. However, the rates of increase of the 
previous year cannot be sustained. In absolute terms, 
however, even greater growth is portended. For 1994, 
Allnoch expects an additional wind power capacity of 
about 200 MW. The gross revenues could grow at the same 
time to DM600 million. 


Within five years, the average installed power per wind 
power plant has increased tenfold. The plants popular 
today of the 500 kW class (cost: approx. DM1 million) are 
being used to an increasing degree even in the interior, 
which has less wind. Of the new capacities, 20 percent (30 
MW) was located in the interior in 1993, while about 80 
percent (120 MW) was constructed in coastal areas. 


The Market Undergoing Radical Change 


The still young market for wind-driven power plants is 
now in a transition stage from a “distribution market” 
influenced by government support to a competitive 
market, says Allnoch. On the vendor’s side, an oligopoly 
is forming on the market. On the demand side, “‘compa- 
nies with a higher degree of organization” are entering, to 
a greater degree, the expanding market with the 
increasing investment volumes. Higher market entry bar- 
riers can already be seen today. Primarily the products 
which are homogeneous to a large extent, the bonus of 
already established manufacturers, and the general ten- 
dency toward larger systems present increasing obstacles 
to the further entrance of new vendors, according to the 
summary of the wind power expert from Munster. The 
absolute number of vendors dropped slightly between 
1992 and 1993. 


In 1993, a total of 24 companies listed installations of 
wind-driven power plants connected to the electric net- 
work in Germany. Five other vendors were actively repre- 
sented in the marketplace but they were not able to 
implement any projects, explains Allnoch. In 1993, as 
much as 86 percent of the annual installed power was 
concentrated in the leading six vendors (see table). Of the 
total power of 325.7 MW constructed up to the end of 
1993, a 43-percent share went to the leading pair of 
Enercon and Vestas. 
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Vendors: Top 6 (1993) 


























Manufacturer Power Market share 
1. Enercon 32.2 MW 21.2% 
2. Vestas 31.1 MW 20.5% 
3. AN-Bonus 18.1 MW 12.0% 
4. Micon 17.3 MW 11.4% 
5. Tacke 16.7 MW 11.0% 
6. Nordtank 15.1 MW 9.9% 
Leading Group 130.5 MW 86.0% 











Allnoch also talks about the flip side of the current boom. 
In some companies, quality problems have already been 
found. In addition, concepts need to be developed care- 
fully to assure long-term acceptance of wind energy by the 
population. At this time, an intensive technical competi- 
tion of authorities is being waged among the vendors. The 
non-technical performance components (service, guar- 
antee, etc.) of the manufacturers are moving to the fore- 
front to an ever increasing degree. 


The contribution of wind power will only satisfy an 
important niche function in the German power generation 
situation for the foreseeable future. With caracities of just 
under 330 MW (at the end of 1993), just one half the 
capacity of a standard bituminous coal power unit is 
attained. By 1995, then, the amount of wind power 
capacity could correspond to one complete bituminous- 
coal power unit. 


This regenerative option remains attractive over the long 
term primarily for coastal Lands such as Lower Saxony— 
expansion of 1300 MW by the year 2005—and Schleswig- 
Holstein—a growth of 1200 MW by 2005. As an additive 
energy, wind power is also becoming more important in 
foreign countries bordering the North Sea. Following Den- 
mark, the Netherlands is aiming at a strong expansion. 
This is within the framework of the government energy 
plan in Den Haag [The Hague] from 125 currently to about 
1000 MW by the year 2000. 


In spite of improved regulation for incoming energy supply 
contained in the recently passed Energy Article Law, there 
are expansion handicaps for wind power. Higher fees for 
power supplied to the electric network—80 percent in the 
future instead of 75 percent of the average return from 
power output—are offset by fee obligations for the created 
electric network connection costs. Possibly, the reform of 
the Incoming Energy Supply Law may allow cost trans- 
fer—either chargeable to the regional energy supply com- 
panies or by means of government financing relief. 


UK: New Method Detects All Microparticles in 
Water 


94WS0434B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 29 Jun 94 p 8 


[Text] A new method of measurement makes it possible to 
detect nearly all microparticles in water within a few 
minutes. The process was developed by scientists at the 
University of Wales in Gwynedd (Wales). According to 








This report contains information which is or may be copyrighted in a number of countries. Therefore, copying and/or 
further dissemination of the report is expressly prohibited without obtaining the permission of the copyright owner(s). 











JPRS-EST-94-018 
3 August 1994 


tests available so far, it can pick up bacteria and viruses as 
well as larger molecules of pesticides, hormones, proteins 
and even antibodies. 


The method of measurement is based on the rotation in 
which the small particles are displaced by a rapidly 
rotating, electric high-frequency system. The accumulation 
of microparticles thus formed can for the most part be 
determined after only about 15 minutes by means of an 
image-producing, rapid-processing image detection 
system. That is at least faster than the test methods used up 
to now which require an average of six to seven hours. 


According to the sensitivity of the image detection system, 
particles in the range from a few micrometers to about 100 
nanometers can be detected. Since water or salt molecules 
are substantially smaller, their rotation is not picked up. 


The system does not make a precise determination of the 
bacterial cells or of the pesticide molecules. They could, 
however. be separated out by means of special ultrafiltra- 
tion methods and then more precisely determined using 
techniques from microbiology or gene technology. 


A company has been formed specifically to market the 
measurement technique. It will have a complete testing 
system ready for the market within the next few years. 
Later, the system will be expanded to include pesticides. 
The University of Wales (Bangor, Gwynedd LLS7 IUT, 
United Kingdom) reports that numerous British water 
supply companies have already shown great interest [in the 
process]. 


Researchers are now already experimenting with a further 
development which would detect bacterial cells in serum 
or in other clear bodily fluids. There are, however, already 
difficulties in determining the right frequency parameters 
so that the rotation of serum molecules 1s distinguished 
from that of bacterial cells clearly enough for the image 
detection system. 


FACTORY AUTOMATION, ROBOTICS 


France: TRT-Philips Develops Flexible Plant 
Automation System 


94W°§04014 Paris 01 INFORMATIQUE in French 
20 Mav 94 p 22 


[Article by Thierry Levy-Abegnoli: “Client-Server and 
Multimedia at TRT-Philips’; first paragraph is 01 
INFORMATIQUE introduction} 


[Text] TRT-Philips’s factory in Rouen has developed an 
application that produces multimedia technical data sheets. 
Its client-server architecture can adapt to changes in prod- 
ucts and to fluctuations in the organization of the plant. 


There is no such thing as total automation, especially in 
factories that manufacture high-technology products. In 
the TRT-Philips plant in Rouen, for instance, the produc- 
tion lines that make a wide range of telecommunications 
equipment mix automation and sophisticated manual 
operations. Consequently, each shop is run by a highly 
skilled operator, who continuously oversees important or 
minor changes in the design and fabrication of products. 
This job requires operators to constantly create or modify 
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instruction sheets. In 199U, the company decided to com- 
puterize the process, which was veg done manually. Now 
up and running, the company’s technical data sheet- 
writing application is the product of choices both modern 
and rare in the field of industrial computing. Key words 
include Unix, Ethernet, client server (of a very specific 
kind), and multimedia. These options enabled TRT- 
Philips to adapt the application’s architecture to the fac- 
tory’s fluctuating organization. The system’s basic hard- 
ware employs an Ethernet network made up of 
subnetworks for different production lines, which connect 
to Unix stations and X terminals. 


The application platform, which is installed on each server 
and client, consists of the Applix Company’s Applixware 
program. “When I discovered Applixware, I saw it not just 
as a built-in office automation program, but as a universal 
system for combining and storing information. And we 
installed it on networks dedicated to other applications,” 
explains Roger Nicole, head of the CIM (Computer Inte- 
grated Manufacturing) team. Applixware features a word 
processor, a spreadsheet, a graphics program, and elec- 
tronic mail software. At TRT, the EM module sends files 
back and forth beiween clients and servers. Moreover, a 
fourth-generation language (4GL) allows users to create 
their own applications. Finally, Applixware includes a 
RDBMS (relational database management system) query 
module, which TRT staff use to import data that are 
crucial to compiling technical data sheets. The sheets are 
produced using technical data management, CIM, or elec- 
tronic and mechanical CAD (computer-assisted design) 
software. 


A Reversible Client-Server 


One of the noveities of TRT-Philips’s application is its 
architecture. Modeled on a very specific type of client- 
server relationship, it is based on an elementary structure 
that employs iteration to create the backbone of the entire 
application. The basic structure includes a file server 
running on Unix, which connects to clients that also run on 
Unix. “Unlike architectures involving Windows-type cli- 
ents, our structure can be reversed, for software and 
hardware configurations are identical, right down to the 
size of disks,” explains Roger Nicole. As a result, each 
client can become the server of another client, and vice 
versa. The application’s basic structure also takes the 
network into account. To avoid overloading it, filtering 
bridges partially isolate each client-server unit from the 
rest of the network. 


A standard structure of this kind also facilitates mainte- 
nance and failure management, and makes it possible to 
keep up in real time with changes in the way the company 
is organized. “It 1s users who, depending on their needs, 
ask us to implement the model at some point in the 
production line,” explains Roger Nicole. 


As a result, on each of the three lines equipped with the 
application, a shared server can be accessed through sev- 
eral auxiliary servers dedicated to shop groups. These 
small servers are themselves accessible through shop- 
dedicated clients. The resulting overall topology 1s not 
exactly a branching hierarchy, for, depending on how 
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certain shops or shop groups relate, clients will be able to 
act as servers of other clients. 


Toward Animated Video and Hypertext 


The other highlight of this application is its multimedia 
aspect. Technical data sheets will be able to feature draw- 
ings, texts, and digitized images, input by users themselves 
using home video cameras. Operators will be able to use 
this feature to illustrate, for instance, a tricky piece of 
handling. Finally, the data sheets print out on color inkjet 
printers or plotters. In the near future, their creators will be 
able to include animated videos and voice messages, and 
users will be able to navigate in hypertext mode. 


TRT-Philips has not fully implemented the application; its 
factory has so far installed 36 servers and clients. In 1995, 
that number will climb to 55, and the budget to 12 million 
French francs. 


[Boxed Material]: 


CIM Team Head Roger Nicole Offers His Advice 


—Choose a client-server architecture, but do not system- 
atically opt for Windows on the client end. The revers- 
ibility of an all-Unix, symmetrical client-server makes it 
much more flexible to implement. 


—Though standards are not yet part of the culture of 
industrial computing, choose a standards universe. This 
will usually cut costs 90 percent, shorten development 
time, and make for better communication among the 
different applications. 


—Provide economic and functional arguments to validate 
each original technical choice from the outset. Convince 
both general management and users and computer 
specialists. 


—Create a dynamic by taking the time to let users voice 
their needs, manage implementation of the application, 
and even adapt it to their own setting. 


France: Fiat, PSA Manual Labor, Robotics 
Integration Experiment 


94WS0427A Paris INDUSTRIES ET TECHNIQUES 
in French Jun 94 p 67 


[Article by Thierry Mahe: ““Human-Robot Couple Finally 
Reconciled?”’} 


[Text] A new approach to methods for Fiat and PSA 
[Peugeot Corporation] at Sevelnord de Valenciennes plant. 
Less obsessed by robotics, methods engineers have assigned 
a new place to manual tasks, with greater respect for human 
fragility and intelligence. Never has ergonomics entered so 
early and so totally into a major industrial project. 


On 16 May the Sevelnord de Valenciennes plant was 
inaugurated by an eloquent Jacques Calvet who said: “I 
am totally hostile to the relocating of operations abroad.” 
Thus, united by circumstance, Fiat and PSA are girding for 
battle against the superiorly armed Ford-Volkswagen duo, 
which is manufacturing its “monospace” in Portugal. Pay 
higher prices to labor and suppliers, but bank on better 
quality. From the industrial standpoint, the decisive battle 
was fought four months ago, on 4 January 1994, on the 
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fateful day of the DMS [startup of the medium-scale 
production line]. On that date, production was launched 
without a hitch. Since then, the plant has continued its 
slow, gradual buildup of rate of output. Some 100 or so 
cars are coming off the plant’s assembly lines daily. The 
lines have a potential of 580 cars daily. 


In February 1993, Jean-Guy Queromes of the PSA’s DMEI 
[Department of Industrial Methods and Equipment], head 
of PSA joint projects with Fiat and, in that capacity, the 
principal industrial architect of Sevelnord, drew up the 
guidelines of this immense project, which has absorbed no 
less than 6 billion French francs [Fr] (see INDUSTRIES 
ET TECHNIQUES No. 736, “For Better Quality, Less 
Robots”). To begin with, these guidelines called for a 
damper on robotization: 45 percent of component- 
mounting-and-fitting operations to be automated, versus 
80 percent, indeed 90 percent, at other sites. ‘Perhaps the 
pendulum had swung too far,” this official concedes. 
‘Frantic automation was being achieved at the expense of 
reliability. In any case, you do not automate a plant with a 
design objective of 5,000 vehicles a day as if it is only 
expected to produce 2,000!” 


Most importantly, this pause in the robotics race has given 
the designers of Sevelnord time to redefine an equitable 
balance between human labor and that of the machine. 
Jean-Guy Queromes speaks fervently of a redistribution of 
roles such that renders manual tasks less burdensome and 
restores due importance to the competence of the human 
worker: ““What we have achieved here prefigures the future 
of the other plants. We have in fact reverted to our basic 
field of expertise, namely, methods engineering: the 
designing and configuring of a work station for maximum 
effectiveness and user friendliness.” These are not just 
empty words. The language common to human-factor 
engineering and methods engineering is the study of ele- 
mentary movements, postures, and times. To this end, the 
methods engineer is teamed up with an expert in time 
studies, Richard Mufialski, and Sevelnord’s physician, 
Philippe Balligand. Dr. Balligand says: “Jean-Guy Quer- 
omes and I have been working together for the past two 
and a half years, convinced that the costs connected with 
the improving of working conditions are an investment, 
the returns of which are realized in improved quality of the 
product, reduced absenteeism, etc... 


“This is perhaps the first time that ergonomics has been 
introduced at such an early stage in a major industrial 
project. For each work station, we have evaluated the 
burdensomeness of its tasks on a scale of | to 5, and we 
have eliminated all stations with a rating of 5.”° The two 
men have often crossed swords—one of them, for example. 
proposing costly solutions, and the other keeping a tight 
grip on the purse strings—but the results are a source of 
pride to both of them. “The solutions range from the 
simplest—components to be grasped, for example. ele- 
vated to the height of their assembly or mounting points, 
wearing of knee protectors, presence of a seat, etc...—to the 
most sophisticated. The manipulation of heavy pieces 1s 
systematically assisted by a materials-handling robot 
which does not limit in the least the operator’s freedom of 
movement, but relieves him of the need to exert excessive 
effort. This is true for the mounting of the fully-equipped 
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dashboard, the windshield, doors, roof, sunroof, wheels, 
etc... "In any case,** Jean-Guy Queromes points out, “the 
size and weight of certain components of the ‘mononspace’ 
required a re-study of the assembly and mounting problem 
from scratch. Other solutions clearly evidence a dual 
concern for productivity and user friendliness: For 
example, sufficiently wide walkways in the assembly plant 
allow the worker to circulate without having to walk 
alongside the vehicle. And the height of the assembly and 
mounting sleds that carry the automobile bodies is adjust- 
able, so that the operator can position the body at the 
height he finds most convenient for the task involved. 


In keeping with the underlying philosophy, the pre- 
production runs are made under conditions as identical as 
possible to those of actual production, and under the critical 
eye of top-flight workers. Jean-Guy Queromes asserts: “In 
this way we have benefited from a feedback of information. 
Critiques by operators visiting our suppliers’ operations 
have resulted in tooling changes.” This flow of suggestions 
continues to be encouraged. Jacques Auvray, one of the 
heads of the assembly plant, underscores th- point: ““Do you 
see this elastic support that holds the shock absorber? It 1s 
simple, effective. No one but the operator who had the idea 
could have come up with something better.” 


The gamble on quality seems well on the way to being won. 
“The welding quality index set to be attained by DMS + 6 
(June 1994) was actually exceeded as of the first pre- 
production run, in May 1993,” notes Jean-Guy Queromes 
good-naturedly. “As you see, | am not being bombarded by 
telephone calls!” 


[Box]: 


Fiat-PSA: Family Is Growing 


SEVEL [European Lightweight Vehicles Company] has 
been a jointly-owned subsidiary of PSA and Fiat since 
1978. Sevelnord has now joined the SEVEL group’s two 
Italian plants located at Val di Sangro and Pomigliano 
d’Arco (commercial vehicles). Sevelnord is going to pro- 
duce its “monospace” at the rate of 500 vehicles a day 
(100,000 a year), to be offered under various makes: 
Peugeot (806), Citroen (Evasion), Fiat (Ulysse), and 
Lancia (Zeta). To assert their individualities, the quadru- 
plet sisters will dress differently from each other as regards: 
bumpers, radiator grille, hood and trunk, side trim, uphol- 
stery, etc... The difficulty lies in achieving a diversity of 
aspect among the versions, while narrowing their indus- 
trial diversity. Their structural components are identical. 
Ranges of colors will differ, as will also, of course, the 
many optional features each will offer. 


France: Silma Soft Develops Virtual Prototyping 
Software 

94 -S0435E Paris COMPOSITES ET NOUVEAUX 
MATERIAUX in French 31 May 94 p 4 


[Text] Silma Soft Assembly, a 3D graphics program, 1s 
dedicated to the dynamic manipulation and assembly of 
pieces produced by different CAD (Computer Assisted 
Design) modelers. The software is a true virtual prototype 
(sic), and allows users to simulate components’ kinematic 
behavior dynamically, plot assembly paths, and access 


WEST EUROPE 29 


subassemblies. It is a practical tool for conducting 
assembly studies and implementing concurrent engi- 
neering techniques without resorting to a physical mockup. 


Silma Soft Assembly offers functions to create paths inter- 
actively, detect collisions on those paths, detect static 
interference, construct envelopes, and render shapes. 


Its output displays collision areas directly, and colliding 
elements are listed in a file that reduces the risk of 
production startup and enables users to modify compo- 
nents. With this tool, simulation of assembly manufacture 
or design can detect and correct problems before produc- 
tion begins. 


In an age when competitiveness depends on the speed with 
which new products are brought to market, virtual proto- 
typing has become one of the most valuable tools around. 


Marketed by Silma Inc., the software program is distrib- 
uted by the French subsidiary of the Silicon Valley firm, 
which specializes in the manufacture of 3D, interactive 
graphics software tools for concurrent fabrication and 
design by computer. 


France: Adron Sources Develops High Speed CO, 
Laser-Cutting Machine 


94W’S0452B Paris L'USINE NOUVELLE in French 
30 Jun 94 p 42 


[Article by Michel Vilnat: “High Performance for CO, 
Laser’; Subheadline: “French Manufacturer of CO, Lasers 
Has Developed One of World’s Fastest Cutting Machines, 
Another Innovation Is Power Supply System Enabling 
‘Impacts””’] 


[Text] To make high quality laser cuts and welds the beam 
features (energy distribution, scatter, stability, etc.) are at 
least as important as unalloyed power. 


Adron Sources company, France’s last manufacturer of 
industrial CO, lasers, has based its research and develop- 
ment [R&D] policy on that premise. So, as the company’s 
CEO, Bernard Etcheparre, explains: ‘Our latest arrival, the 
Lynx, a two-kilowatt [kW] rapid axial flux CO,, will drill 
through a one-centimeter-thick steel plate in one second. 
Meanwhile, a conventional source with the same power 
needs 10-15 seconds to carry out the same operation. As for 
the cutting speed as such, it 1s 50 percent greater in card- 
board and at least 20 percent in steel.”” Such performances 
have convinced the Japanese cutting machinery manufac- 
turer Amada to acquire a production license. 


The Lynx owes such an extremely high cutting speed to the 
very great focusing stability and distribution of energy in 
the beam, mainly inherent in the design technology of the 
optical bench that ensures excellent beam stability. 


The bench consists of an aluminum honeycomb sand- 
wiched between two composite-material plates several 
millimeters thick. The composite is based on carbon fiber 
combined with another fiber whose nature is a jealously 
guarded secret. The composite is simultaneously rigid, 
light and thermally stable. In effect, when the temperature 
increases, the carbon fiber contracts while the other fiber 
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expands. Moreover, to avoid adjustments the supports for 
the tubes in which the CO, circulates are glued to the 
composite plate. In this way the positioning geometry is 
ensured by the design. The aluminum-carbon fiber sand- 
wich is one of the specialties of the Brigantine Aircraft 
company at Anglet (Atlantic Pyrenees), likewise having 
Bernard Etcheparre as director. 


A second original feature of the new laser is that the 
electric power supply makes it possible to operate in 
superpulsed mode. In other words, it can intermittently 
deliver a peak power at least two times greater than rated 
power. That operating mode acts a little like the impact 
mode of an electric drilling machine, whence its extremely 
high effectiveness in making holes. 


An Availability Rate Exceeding 99 Percent 


That cutting type of power supply is equipped with a 
resonance inverter. Unlike conventional cutting systems, 
the signals generated are not square but sinusoidal. 


Bernard Etcheparre emphasizes: “The electronic compo- 
nents that make it possible to vary the power, therefore, 
are subjected to less abrupt variations and last for a longer 
time. In this way the rate of availability exceeds 99 
percent.” The electronic system is controlled by a user- 
friendly Motorola 68008 microprocessor. 


Compactness is another of the Lynx’s assets. The elec- 
tronics and the laser part are cluster in a single enclosure. 
The latter consists of sandwich panels in which two alu- 
minum plates hold a honeycomb of the same material. 
Such a structure combines lightness and rigidity. 


Copying Lynx’s architecture, Adron’s engineers are devel- 
oping a five-kW laser under the Eureka EU 194 project. It 
will have two identical optical benches set up in parallel. 
Bernard Etcheparre states: “The dimensional stability of 
our optical benches enables us to adopt such a solution. 
Better yet, by increasing the diameter of the cavities and 
the gas flow rate, we shall also realize a 10-kW machine.” 


[Boxed Item] 
From Laser to Cutting Machine 


There is only one step from CO2 laser to cutting machine, 
and Adron Sources’ engineers did not waver in taking it. 
As Bernard Etcheparre, Adron Sources’ CEO explains: 
“We have developed a twin axis cutting table, baptized 
TCX, that fits very easily on our Lynx lasers.” Its strong 
point lies in the quality of the beam deliver by the cutting 
head. That performance is based on the dimensional 
stability of the crossbar and the girder realized by Brigan- 
tine Aircraft. The (fixed) crossbar entails a high-density 
steel-honeycomb sandwich while the mobile girder also 
uses a sandwich, but entirely based on aluminum. The 
movements are carried out by brushless motors. Hence, 
maximum travel speed gets up to 15 meters per minute 
and acceleration up to 5 meters per second. 


Germany: Zollern Devises New Rapid Prototyping 
Technique 

94WS0423B Mainz DER KONSTRUKTEUR 

in German Jun 94 p 73 


[Article under the rubric “Materials Application Technol- 
ogy’: “Rapid Prototyping. Castings With Almost Every 
Alloy”’] 
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[Text] Metal prototypes are indispensable in the testing of 
high mechanical loads or in the testing of thermal, elec- 
trical or magnetic behavior. This has been problematic 
thus far for metallic materials having a high melting point, 
especially when the pattern consists of a hollow body 
having a complicated shape. Zollern has developed a 
technique by means of which metal castings from patterns 
having any shape whatsoever are possible with almost any 
alloy (except titanium alloys). 


For materials having a low melting point, such as alu- 
minum alloys, for example, according to the technique that 
has usually been used for a long time now, the pattern is 
embedded in a plaster mass (solid mold). After the plastic 
pattern has been burnt out, the desired alloy is poured into 
the mold that results. 


However, this does not work with high-melting materials. 
Because of the high temperatures, a ceramic material used 
for high-quality castings has to be used as the mold 
material here. Moreover, the plastic can no longer be burnt 
out so simply as in a plaster mold. Because the stress from 
expansion of the plastic would break open the ceramic 
shell mold—especially in the case of complicated patterns. 


The new technique makes it possible to remove from the 
shell mold also plastic rapid prototyping patterns having a 
very intricate shape. There has already been a patent 
application. This technique is especially suited for stereo- 
lithography patterns according to the quickcast process, 
and sintered polycarbonate patterns according to the SLS 
[Selective Laser Sintering] process. 


Germany: Production Techniques Enhanced by 
Multistage Calibration System 


94WS0418D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 23 Jun 94 p 8 


[Article by re: “Multistage Calibration System: Several 
Operations in One Production Process’’] 


[Text] 


With the new multistage calibration system of the Gra- 
bener Company, several work steps can now be combined 
into a single manufacturing process. Steps such as 
rounding edges, dimensional calibration and beveling can 
be performed in one production process. In this manner, 
sintered parts ready for installation with high precision, 
narrow tolerances, high-quality surfaces, and uniformly 
high density can be achieved, claims Grabener Pressesys- 
teme GmbH & Co. KG (Wetzlarer Str. 1, 57250 Netphen 
/ Fax: 0 27 37-96 21 00). 


The calibration system has a feed stow conveyor with parts 
supply for about four minutes and an integrated lubrica- 
tion system for greasing the sintered parts. A fully auto- 
matic alignment and inspection station as well as a transfer 
feed system with electronic parts inspection supplement 
the system. The core of the system 1s a mechanically driven 
toggle-level calibration press with mechanical ejector and 
multistage calibration adapter. 


The system is completed by a discharge conveyor and a 
hydraulically actuated changer and clamper for the 
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adapter. According to claims, this system is a further 
development with improved accessibility for the operator. 
With small lot sizes and frequent changes, this achieves 
better set-up times. With this system, a single operator can 
process 30 sintered parts per minute through an 800-ton 
press. The Grabener Press System reduces the personnel 
required over previous systems by 75 percent. 


LASERS, SENSORS, OPTICS 


France: Organic Molecule Studied for Long-term 
Data Storage 


94WS0433A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 24 Jun 94 p 8 


[Text] Frankfurt—A computer which uses individual 
organic molecules as storage components for a bit would 
be many times better than today’s computers of compa- 
rable size, built up with silicon semiconductors, in regard 
to speed and storage capacity. French scientists under the 
leadership of Nobel prizewinner Jean-Marie Lehn (Chimie 
des Interactions Moleculaires, College de France, 11 place 
Marcelin Berthelot, 75005 Paris) have now produced a 
molecule which could take over such tasks. 


The particle can be “written on” with light. As the 
JOURNAL OF THE CHEMICAL SOCIETY, Chemical 
Communications (1994, p. 1011) reports, it can then be 
altered using electrical current. In detail, it is a question of 
switching processes with light and current which put a 
molecule into three different fully reversible states. The 
molecule is made up of a ring which carries two identical 
hydrophenol-thiophene groups. 


During irradiation with energy-rich ultraviolet light the 
thiophenes combine to form a new ring. This achieves two 
things. First, the molecule changes its color. It becomes 
deep blue instead of colorless. Second, it becomes an 
electrical conductor. 


A definite voltage can now cause the molecule to undergo 
a further change. The hydrophenols are oxidized to quino- 
nes. In the process the color changes to violet. In this third 
state the molecule is insensitive to light. Reversal of the 
voltage restores the second, light-sensitive state. 


So optico-electrical data storage using this molecule could 
function this way: a thin film of molecules is irradiated 
wtih laser light at certain points. The result is a blue 
pattern which corresponds to a particular item of informa- 
tion. It is fixed with the help of electricity, and scanning it 
with light then cannot erase the information on the film. 


If the storage location is to be overwritten, an electrical 
current is again sent through the film. The molecuie 
becomes light-sensitive again, the pattern can be erased, 
and the storage location would be ready to receive again. 
Lehn does concede that several years of development will 
be necessary before such a memory can really work. 


Still, the switchable molecule is permanently stable at 
room temperature. But until now it has only been pro- 
duced and tested in the test tube. Lehn sees no problem 
with getting the molecule into films in a stable condition. 
The difficulties would lie in the precision of the writing 
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and reading, according to a report in the mewspaper NEW 
SCIENTIST (1994, Nr. 1927, p. 22). 


Germany: Volkswagen Foundation Funds Photonic 
Research 


MI12707144294 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
15 May 94 pp 12-13 


[Text] Optical waveguides will play a key role in optical 
communications, which is competing increasingly keenly 
with electronic data transfer. The next generation of 
devices and processes will use not only the already wide- 
spread optical fibers, but also much more complex 
waveguide structures in the form of so-called integrated 
optical components. KTP (potassium titanyl phosphate 
DTioOPO4), a crystal known from its many applications 
in laser technology and nonlinear optics, could be a suit- 
able material for making such waveguides. The Volk- 
swagen Foundation has granted the Fraunhofer Institute 
for Applied Optics and Precision Engineering (Prof. Dr. 
W. Karthe) in Jena 235,000 German marks [DM] under its 
“Photonics” priority program to study KTP in this regard. 


Integrated optical components can be used to branch light, 
separate it according to wavelengths or superimpose it 
from various inputs. This all serves to distribute it quickly 
to the correct addressees. They can also be used to modu- 
late and switch light at extremely high frequencies (up to 
several tens of Gigahertz). This gives transmission rates 
enabling, for example, high performance computers to be 
connected over long distances by a glass fiber. 


If the crystal is to have such power, optical waveguides 
with lateral dimensions of a few micrometers must be 
manufactured with an accuracy of less than one 
micrometer (= 0.001 mm). To this end, some of the 
potassium ions in molten salt are replaced by rubidium 
ions in an ion exchange process, the structure being 
determined by a mask. This process produces waveguides 
with a refractive index much higher than the natural 
crystals. If microstructured electrodes are then applied to 
it, the result is an electro-optical modulator. KTP has the 
decisive advantage over other crystals that it can also be 
used at higher powers. 


Apart from producing novel waveguide structures in PTP 
for the short wave range of light, the second objective of 
the project is to produce doubled frequency light in such 
waveguides. A nonlinear optical effect is used to produce 
visible, e.g., blue light from invisible infrared light. The 
work is carried out jointly by the Fraunhofer Institute for 
Applied Optics and Precision Engineering (IOF) under the 
direction of Prof. Karthe and by the Jena University 
Institute for Applied Physics (IAP) under the direction of 
Dr. A. Rasch. 


Germany: Optical Measuring Device Improves 
Quality Control 


94WS0434D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 30 Jun 94 p 8 


[Text] The Fraunhofer Institute for Physical Measurement 
Engineering (Heidenhofstr. 8, 79110 Freiburg) has devel- 
oped an optical measuring device which can be used for 
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industrial quality control. It involves a laser measurement 
process which can be used for three or two dimensional 
measurements or for simple distance measurement of 
objects. 


The device consists essentially of a modulated infrared laser 
and a detector which measures the reflected beam. The 
advantage over conventional methods of measurement lies 
in the direct determination of the third dimension, or 
information on height. This measured value is usually 
determined by interpreting several individual readings or 
through projection of diffracting grooves on the object. 


The optical measuring device from the Fraunhofer Insti- 
tute can, in contrast, determine differences in height by 
measuring distance directly. To do this, the phase differ- 
ence 1s determined between the measuring beam falling on 
the object and the reflected beam. The two other object 
coordinates are established by finding the position of the 
measuring beam with which the object 1s scanned. 


In the 3-D version, the device contains an oscillating mirror 
which moves around two axes. This mirror makes it possible 
to scan without having to move the object or the laser. 
Errors in measurement due to shadings are allegedly very 
minor, since the laser and detector lie practically on one 
axis. With an object size of 100 by 100 by 100 millimeters, 
a height resolution of 0.5 millimeter is obtained. 


The standard picture size is 512 by 512 pixels. A complete 
scan of the object lasts about 1.8 seconds. The user receives 
for a result a precise surface geometry of the investigated 
object. 


When used for quality control, the geometry of a product is 
compared with a picture of the ideal [version of the] 
product. If the values do not correspond, the product 1s 
defective and can be sorted out. This comparison ts carried 
out with the help of specially developed image processing. It 
runs on a 486 PC. in common use in business, and needs 
only one second of computational time to recognize a 
defect. 


Completeness inspection of assembled products as well as 
of electronic components on printed circuit boards is a 
possible area for use [of this device]. Defect recognition 
and volume determination as well as sample and position 
recognition are also possible [uses]. When employed tn a 
one-dimensional process, the system can be used to mea- 
sure thickness and determine defects and position in 
conveying engineering, in structure measurement and in 
medicine. 


Germany's Rofin Sinar Introduces New Type of 
CO, Laser 


94H S0411C Duesseldorf HANDELSBLATT in German 
24/25 Jun 94 p 21 


[Article by gru: “Rofin Sinar: More Compact CO, Laser 
Sources Developed—Clearly Lower Operating Costs’’] 


[Text] Rofin-Sinar, the laser manufacturer from Hamburg 
with a 23-percent share of the world market for industrial 
CO, lasers, is one of the major players on the team of 
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manufacturers of laser sources. Recently, the company 
introduced a technologically interesting alternative for 
CO, lasers: the so-called strip-line laser. 


The strip-line laser is a high-frequency (HF) excited, dif- 
fusion-cooled CO, laser. The output power of this laser can 
be controlled by means of the surface of a wave guide-plate 
pair. Up to now, more than two kilowatts have been 
realized. Hinrich Martinen is the director of engineering 
for Rofin-Sinar. He describes the decisive differences over 
conventional systems. “As, in a strip-line laser, the laser 
gas 1s cooled directly within the active zone of the reso- 
nator, the need for the modules to circulate and cool the 
laser gas in a circuit external to the resonator, which is 
necessary in conventional high-power CO, lasers, is elim- 
inated.” This permits a more simplified construction of 
the laser head which can be accommodated in a simply 
structured vacuum vessel. The laser head is about only one 
half the size and half the weight of a conventional system 
having comparable power. 


The elimination of fans and turbines with their oil- 
lubricated bearings and gears also reduces the potential for 
wear and tear and contamination within the active system 
considerably. In addition, consumption of CO, laser gas is 
significantly reduced, a fact that decreases operating costs. 


With a K factor of 0.7 (theoretical maximum: K = 1), the 
beam quality lies considerably above the K values achiev- 
able in most axially fast-flowing cutting lasers by 0.5. Thus, 
the beam of the strip-line laser can be better focused. 
Martinen says, “With total efficiency, the strip-line laser is 
comparable to direct-current-excited systems.” 


The price of the strip-line laser will be oriented toward 
customary prices in the marketplace, claims the laser 
manufacturer from Hamburg. For the user, cost advan- 
tages result through reduced gas consumption, the elimi- 
nation of a gas supply system to be installed externally, 
a longer working life for the optics and increased 
maintenance intervals. 


The laser is designed primarily for cutting applications. 
That also represents its greatest application potential. The 
strip-line laser—or CO, cutting lasers in general—will be 
used in two-dimensional laser material cutting because of 
its cost advantages. In 3D cutting, the CO, laser will be 
replaced by YAG lasers in the coming years. 


Rofin-Sinar is the only laser manufacturer with strip-line 
laser technology on the market until now. The company has 
the exclusive licenses to manufacture and sell lasers for 
industrial material cutting on the basis of patents of strip- 
line laser technology. The first lasers will be supplied in the 
coming weeks worldwide to users in pilot programs. Market 
introduction is planned for the middle of next year. 


In the coming years, the company plans to gradually 
replace the old technology in CO, cutting lasers with the 
new one. Martinen says, “However, the timing will 
essentially depend on our customers.” 
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UK: Micromachining With Copper Vapor Laser 
Reported 


94WS0434.4 Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 29 Jun 94 p 8 


{Article entitled: ““Micromachining With Copper Vapor 
Lasers”} 


{ Text] Expenence with copper vapor lasers has shown that 
they have particular advantages in the machining of spe- 
cial and, above all, heat-sensitive materials. The interac- 
tion between the light beam of this laser and the material 
offers substantial advantages in comparison with carbon 
dioxide or YAG [yttrium-aluminum-garnet] lasers. 


The precise boring and cutting with minimal heat produc- 
tion 1s due to the combination of the characteristics of the 
laser. The foremost of these are wave length, beam quality, 
low pulse energy, high pulse repetition frequency rate, 
short pulse duration and high average power. According to 
Optics and Laser Technology magazine (Vol. 26, 1994, No. 
3, p. 200/201), this is shown in the applications reports 
presented by Oxford Laser Ltd. 


In one applications report detailing the boring of six 
millimeter-thick sheet copper, the copper vapor laser is 
shown to be particularly valuable in comparison with the 
other methods. Good results have also been obtained in 
machining brass, aluminum, stainless steel, titanium and 
other metals. 


In boring a ferro-alloy, an important material in elec- 
tronics, the boring comes out perfectly clean without sharp 
edges or burrs, so that no refinishing is required. A single 
45-watt copper vapor laser can supply four workstations 
simultaneously. Comparable results have been obtained 
with brass, aluminum, kapton and mylar, as reported by 
Oxford Laser Ltd. (Abingdon Science Park, Barton Lane, 
Abingdon, Oxfordshire OX1I43YR, United Kingdom / 
Fax: 0044-0235-55 43 11). 


MICROELECTRONICS 


Siemens, Toshiba, IBM to Develop 64-Mbit 
DRAM Jointly 


9414'S0409D Paris 01 INFORMATIQUE in French 
3 Jun 94 p 9 


[ Article: “Memory Units: IBM, Siemens, and Toshiba Step 
Up Collaboration”’] 


[Text] IBM, Siemens, and Toshiba are going to work 
together to develop a generation of 64-megabit DRAM 
{Dynamic Random-Access Memory] memory units. They 
will be taking advantage of the research they have already 
been conducting jointly since 1992 to design a 256- 
megabit chip. Enabling them to share development and 
production costs, this new generation of memory units 
should materialize by 1996 and be available by 1997. At 
the same time, while IBM and Siemens are jointly pro- 
ducing 16-megabit memory units, Toshiba and the Amer- 
ican firm have a joint company in Japan for producing flat 
monitor screens. 


WEST EUROPE 33 


SGS-Thomson’s Leadership in Chip Cards 
Examined 


94W'S0416A Munich ELEKTRONIK in German 
14 Jun 94 pp 27-28 


[Article by Helmuth Lemme: “Chip Card-ICs: Trend 
Toward More Effective Security Functions”) 


[Text] Chip card-ICs are the “vertical takeoff vehicles” of 
the 1990s. No other semiconductor product can match their 
growth rates of 40-50 percent a year. In 1993, the world 
market value was about $120 million; it is estimated to reach 
$1 billion in 1999. Most of the chips are produced by 
SGS-Thomson. 


The prognoses must remain very uncertain, however, 
because it is not yet clear whether several of the major 
projects currently being discussed will actually be realized 
as, for example, the health insurance cards in the United 
States and France. Obviously, it is even more difficult— 
given the intensity of business activities—to ascertain the 
precise market shares of the individual producers. The 
various reference sources are very much at odds with each 
other. The numbers published in ELEKTRONIK (No. 4, 
1994, p. 39) were provided by Siemens, which attributed to 
itself a 28-percent market share. Motorola a 28-peercent 
share. SGS-Thomson 27 percent, and several smaller 
(mostly Philips and the Japanese) less than 5 percent. 
However, SGS-Thomson has now published different fig- 
ures, according to which the French-Italian company in 
1993 had a $45 million share of the world Smartcard-IC 
market, which corresponds to 37 percent of the market; its 
main competitor Siemens has about $33 million, or 28 
percent. According to its own calculations, SGS-Thomson 
supplied 177 million, or about 60 percent, of the 295 
million chips delivered worldwide in 1993. From the 
beginning of this new technology (small series production 
beginning in 1982, and mass production since 1986) to 
1993, more than 500 million chips have been produced. 
Siemens has not revealed the numbers it has produced. 


The very divergent estimates of turnover shares and chip 
numbers reported is attributed to the different delivery 
forms employed. In France only the naked chips are sold, 
the card producers do the bonding themselves. In Ger- 
many, on the other hand, almost all card producers obtain 
complete modules, i.e., mounted on a film carner with 
already bonded chips. In this form, the price ts of course 
higher. SGS-Thomson has by far the most customers in 
France and delivers only a small number of those that go to 
Germany on film carrier. On the other hand, Siemens, as 
the main supplier of the German card producers, issues 
mostly modules and only a few naked chips. 


As before, they find their greatest use as telephone cards, 
although health insurance cards are gaining ground. In 
France, in addition, chip-based banking cards are widely 
used. In 1990, 15 million such cards were in use. It ts 
expected that 40 million will be in use by 1994. By the end 
of the year, chip-based Eurocheque cards are expected to 
appear in Germany as well. Their numbers are expected to 
be in the tens of millions. Other rapidly growing uses are 
Pay-TV and cards for use on automated toll roads in 
France and Italy. The “Telepass System” in Milan ts 
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already in operation; their possible use on German toll 
roads is now being discussed. 


Viewed worldwide, the cards are used for the following 
purposes: in 1993: Telecom (telephone + GSM) 45 percent, 
for banking (almost exclusively in France) 40 percent, 
Pay-TV 8 percent, health 2 percent, other 5 percent. By 
1997/98, certain shifts are expected to take place: Telecom 
30 percent, banking 30 percent, Pay-TV 15 percent, health 
15 percent, other (entry fees, use of toll roads, etc.) 10 
percent. 


Contrary to earlier reports, SGS-Thomson will also deliver 
some of the chips for the German health insurance cards. 
A total number of about 77 million are to be ready by the 
autumn of 1994. Siemens will—with more than 50 percent 
of the cards issued, be the major supplier for this purpose. 
SGS-Thomson likewise is looking for a larger share to that 
market; Philips 1s the third competitor, and no others have 
as yet appeared. 


The same three producers also supply the chips for the 
German telephone cards. However, it is almost impossible 
to determine their respective shares. Telekom obtains its 
cards from six card producers: Gemplus, Gieseke & Devn- 
ent, Oldenbourg, Orga, Schlumberger, and Sligos. They 
will not reveal the respective numbers. The card producers 
again use chips and/or modules from all three semicon- 
ductor manufacturers. The numbers from each may vary. 
The current prices involved remain secret. The chips need 
only be licensed by Telekom, in which case Telekom does 
not care where they come from. There were 59 million 
telephone cards in use in Germany in 1993; it is expected 
that there will be 64 million in 1994. In France, where 
SGS-Thomson dominates the market, where there are 
about 100 million cards a year. 


In the case of the GSM-cards, which number several 
million a year worldwide and which are designed to protect 
against unauthorized use of mobile radio equipment, 
Motorola is safely in the number one position. SGS- 
Thomson has gained a small share of the market. 


Trend Toward Greater Security 


Chip card-ICs are being rapidly improved. On the one 
hand, the storage capacity has been increased. On the other 
hand, security against unauthorized use has been much 
improved—even in the case of pure storage chips. In 
cooperation with France Telecom, SGS-Thomson has 
developed the ST133X high-security ICs for the coming 
generation of telephone cards and other credit uses. They 
are designed with special patented functions for worldwide 
uses. The ST1333 and the ST1335 contain 272- 
bit-EEPROMs, in which the storage structure 1s optimized 
for specially secured count functions. Built-in storage 
priority functions offer greater protection, as compared 
with other EEPROM-based chips. The storage is organized 
in the form of 43 x 8 cells; access is bit-wise, erasing 1s 
byte-wise. The internal address range is divided into 
several areas, which are reserved under specific number or 
protective measures. For example, a 16-bit, mask- 
programmed area has an inalterable identification code, 
while the EEPROM array has a 48-bit code for applica- 
tions identification and a 40-bit count range. In addition, 
there is an applications-area, a secret-area for use in 
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connection with algorithms for authentication testing and 
a flag-zone for the “‘anti-tearing™ function. This prevents a 
loss of unit fees in the event of an unexpected interruption 
of operations as, for example, when the card is removed 
prematurely from the reader. 


In the user operational mode, the 40-bit count data are 
configured as five 8-bit counters, which provides for a 
maximum count range of 8° = 32768 units. The card’s ID 
code and the secret key, which cannot be modified by the 
user, create an identification scheme by means of which a 
built-in security module in the card reader can check the 
authenticity of the card. This provides for maximum 
protection against unauthonzed replications and other 
attempts at fraudulent use. The ST1331 and the ST1336 
are not designed with these functions, the ST1332 and the 
ST1334 are compatible with the earlier telephone ca.4 
chips ST1302 (France) and ST 1304 (Germany). 


The GSM-cards, which previously had a relatively small 
storage capability, now come with 8 KByte for the D1-, 
D2-, and E+ net. In addition, there are two new one-chip 
crypto-processors that are not themselves designed for the 
chip cards since they have 64-pin QFP housings. but for 
the background. The STI16KF74 and the STI6LF74 are 
based on the proven STI6X YZ (microcontroller) Smart- 
card architecture. They are designed for Smartcard termi- 
nals, high-security access-control systems, encoded key- 
board, and other applications aimed at protected 
communications. 


Just like the recently announced ST1I6CF54, both of these 
new chips have the so-called MAPs (modular arithmetic 
co-processors) for the speedy processing of special arith- 
metic operations, which are demanded by the operable 
encoding and decoding algorithms. Thus, the STI6KF74 
and the STI6LF74 are a complete order of magnitude 
faster than other commercial crypto-processor chips. For 
example, they can process one of the most widespread 
public key algorithms in less than 17 ms. Both chips have 
the 20-KByte user-ROM, the 352 byte user-SRAM, and a 
divisible EEPROM area of 4 KByte. Random number 
generators and several protective mechanisms are also 
built-in. While the ST16LF74 has been designed for sys- 
tems that operate with cryptographic processes based on 
the public key principle, the STI6LF74, by virtue of its 
DES accelerator, is capable of handling X.25 communica- 
tions. Up to now, almost all card chips have operated with 
a 5-V operating voltage. As in the computer field, a 
transition to 3.3 V has been initiated. The chips specified 
for this purpose operate in the 2.7-5.5 V range. The higher 
the voltage, the faster they operate. 


The trend in applications is toward multifunction cards. 
The user would, if he could, rather have just one card for 
all functions, rather than a pocketful of cards. The problem 
here is not a matter of technology, but rather it lies in the 
Organization field, 1.e., in the infrastructure of the organi- 
zations which have to be dealt with. In terms of hard- and 
software, everything 1s theoretically possible. However, the 
participating partners have to agree on how—in the final 
analysis- they want it. In EEPROM, various areas can be 
produced without any special expenditures that can be 
kept totally separate from other logically and with respect 
to secrecy. 
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France: Current-Conducting Polymer Transistors 
Fabricated 


94W'S0433C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 27 Jun 94 p 10 


[Text] Frankfurt—French researchers in the state research 
institute at Thias have succeeded in manufacturing func- 
tional polymer transistors. They are working with thin 
films made of the ring-shaped compound hexathiophene, 
which are applied to insulating substrates made of poly- 
mers with extremely high dielectric constants. 


Thiophenes have long been known as good current con- 
ductors. An accumulation of socalled conjugate double 
compounds in this condensed molecule leads to conduc- 
tion values which can be used for electronic switching. 


Transistor switching requires two electrodes, one under 
the insulating substrate and one on the hexathiophene 
film. When low voltage is applied to the lower electrode, 
current 1s conducted between the electrodes, whose poten- 
tial is greater than that of the regulating current applied. In 
this arrangement the transistor-like construction 1s 
switched to “on.” When the low regulating voltage 1s 
turned off the construction is set at “off.” 


Detailed investigations of this relation have showed that 
the weak regulating voltage leads to the creation of electron 
holes which then allow a current to pass through the 
hexathiophene layer according to the laws of quantum 
mechanics. The specific energy band of the sexithiophene 
is occupied by a large number of electrons, but they can 
only be discharged if a discharge direction in the form of 
electron holes is available to them. 


The present stage of development of research projects 
about this transistor-like switcher has shown that 
switching performance is not comparable with that of 
anorganic semiconductor materials, but 1s good enough to 
be usable. The researchers believe that improved, quicker 
switching performance could be obtained under certain 
conditions by quantum-mechanical tricks. 


In the opinion of CNRS [National Scientific Research 
Center] (Laboratory of Molecular Materials, F-94320 
Thias, France), these developmental! projects show that 
molecular electronics are on the way to competing with 
methods of semiconductor production now considered 
classic. The particular advantage lies in significantly lower 
production costs because of the elimination of photolitho- 
graphic techniques. In addition, structures could be pro- 
duced using self-organizing organic compounds which 
have an order of magnitude of a few nanometers. 


Germany: Microelectronics, Microsystems 
Combined to Gain Share of Multibillion Dollar 
Sensor Market 

94W'S0418B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 17 Jun 94 p 8 

[Article by pet: “Intelligent Sensors Are Being Linked into 


Complex Measuring and Control Processes to an 
Increasing Degree’’] 
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[Text] 


The large industrialized countries are currently expending 
large amounts of effort to make biotechnology into a 
growth market for the coming years. For this year alone, 
the American government is subsidizing biotechnology 
research with more than $4 billion. Of this amount, more 
than $3 billion are going to medical research and almost 
$200 million to agriculture. 


Support programs have also started in Germany to a 
considerable extent. For 1994, about 370 million German 
marks [DM] of government financial aid has been 
approved. Besides the pharmaceutical area, agriculture 
and foodstuffs are focal points of biological and genetic 
engineering research. Dechema eV of Frankfurt made 
reference to this within the scope of this year’s Achema. 


As early as 1992, a world market of $5.9 (after 4.1) billion 
was calculated for pharmaceuticals produced using bio- 
technology. Only a few companies operate profitably, 
however. To a much greater extent, the past vears have 
seen the establishment of research institutes and produc- 
tion plants. For 1992/93, market researchers estimate the 
revenue with equipment such as laboratory equipment. 
reactors, separation systems and nutrients, at $2 to 2.5 
billion. 


New developments, as Achema demonstrated recently in 
an impressive manner, supply additional development 
impulses to a number of supplier markets. For example. 
bioinformatics together with measurement and control 
technology have become just as much a growth market as 
the areas of sensory analysis and analytical chemistry. 


In assessing the market chances for sensors—espectalls 
biotechnological and chemical sensors—the estimates of 
the market researchers differ, however, observes Dechema. 
The market research institute Prognos of Basel estimates 
the world market for biosensors in the coming year to be 
$929 million. Admittedly, other studies speak of less than 
$200 million. 


The Fraunhofer Institute estimates the western European 
market for chemical sensors to be about $600 million in 
1995. Frost & Sullivan expects the world sensor market 
(including biosensors) to grow from $7.74 billion in 1993 
to $9.15 billion in 1995. Certain market segments, such as 
fiber optic and “smart” sensors, should grow at a particu- 
larly high rate and earn worldwide revenues of $2.82 
billion as early as 1995. However, the chemical and 
biotechnical sensors are included with other sensors tn 
these figures. 


The largest sales figures are obtained in western Europe 
with pressure sensors. These are followed by Hall! sensors 
that detect magnetic fields. In the opinion of Frost & 
Sullivan, however, acceleration sensors and temperature 
sensors are producing particularly high revenue in auto- 
motive engineering and domestic appliances. A market 
share of less than ten percent is expected for chemical and 
biotechnical sensors. 


Precisely the performance of the current generation of 
sensors allows a lot of room for additional developments 
and improvements, in the opinion of users. According to a 
study by the Association for Innovation Research and 
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Consulting (IFS-Gib), about 40 percent of all users are still 
searching for the “nght™ sensor for their purposes, reports 
Dechema. Inadequate accuracy, a lack of robustness and 
unreliability are criticized. 


Obviously, uniform quality in the manufacture of large 
series has not yet been achieved for biosensors. Conse- 
quently, for example. the immobilization of the sensor- 
active enzyme on the substrate can still be improved. 
According to the observations of Dechema, the develop- 
ment here goes on the one hand in the direction of the 
integration of biological sensor modules with elements of 
microelectronics and microsystems technology and, on the 
other, in the direction of new biomolecular functional 
systems. The coupling of several enzymes to amplify weak 
signals can be viewed as an example of this. 


Semiconductor sensors will gradually acquire larger 
market shares. At Achema. a signal evaluation system 
using bus systems was introduced for the first time. The 
evaluation electronics will make it easier to operate the 
sensor systems. They should provide these systems with 
the ability to monitor themselves and announce incipient 
malfunctions without losing their actual switching func- 
tion. They should make it possible to calibrate sensors 
even remotely. 


Completely new dimensions are being explored by a mea- 
surement unit for temperature and air humidity. The data 
memory of this unit stores 150,000 points independent of 
a network—and this for over five vears without changing 
the battery. Another system can store, analyze. and graph- 
ically process more than 15 mullion measured values. 
These types of measuring equipment can be calibrated by 
means of Computer Aided Calibration (CAC). 


For the first time. interactive sensors capable of connec- 
tion to a bus or a network are being offered this year by 
German sensor developers and manufacturers, reports 
Dechema. However, there are still international standard- 
ization difficulties with regard to the Field Bus design. 
which has seen a lot of use in the meantime. This design 
allows many users to access customer-specific solutions. 


Decisive impulses for further development in sensors are 
expected from microelectronics. In this case. keywords 
such as thick film and thin film technology, also combined 
with microstructure technology. mounting and bonding 
technology. but also CMOS technology. are playing an 
increasingly more important role in the meantime. 


CMOS sensors provide the advantage of precise mainte- 
nance of the switching point. In the future, control func- 
tions, self-adjustment, measured-value memortes, analog/ 
digital converters and even bus interface units will be 
combined on the sensor chip using CMOS technology. 


Achema showed that even conventional sensors are being 
further developed. For example. a high-temperature pres- 
sure sensor operates up to 800°C using a fiber optic 
measurement process without a pressure transmission 
fluid such as mercury or silicon oil. It 1s insensitive to 
electromagnetic interference. 


Besides these, there are thin-film temperature sensors with 
a substrate thickness of only 0.3 millimeter and which have 
extremely short response times. A new temperature sensor 
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that makes use of the oscillation frequency of a specific 
quartz crystal supplies already conditioned digital signals. 
The sensor can tune itself automatically to the target object 
between -50 and +1000°C. An innovation is an ultrasonic 
sensor with a detection range from 200 to 1000 millime- 
ters. Its window width can be set by means of two buttons 
and three-color light emitting diodes. 


Optoelectronic sensors for hazardous areas have been a 
problem until now. Recently, reflected light barriers and 
buttons in combination with a full-custom circuit have 
recently satisfied the stringent demands of Degree of 
Protection EEx ib [IC T6 even in the explosive atmosphere 
of a Zone |. 


Biosensors are expenencing a boom, says Dechema. How- 
ever, they have not yet achieved the large market break- 
through. The high selectivity of such sensors will open in 
future numerous application areas in medica! diagnostics. 
foodstuff analytical chemistry and in environmenta! 
checks for biosensors. The enzymes and antibodies used 
are very sensitive and have only a limited shelf life. This 
creates problems for mass production of such sensors. 
summanizes Dechema. 


Chemosensors that operate with thin polymer layers have 
made further progress. Specific organic materials provide 
volume changes of the layers. Then. interference patterns 
occur during optical evaluation. These patterns indicate 
the presence of solvent traces even in the ppm range. In the 
meantime, gas sensors that are very stable both chemically 
and mechanically are available for single verification 


In control technology, miniaturization continues to make 
progress. However, this does not apply indescnminantly to 
sensor technology, too. because. for important applica- 
tions, the size is often not a deciding factor. In general 
terms, the systems in future will be enhanced and made 
more “intelligent” using electronics. The intention is to 
decentralize functions. Control comes closer to the process 
and the degree of interlinking of devices with one another 
will increase further, predicts Dechema. 


Germany: Polymer Chip Switches Signals 
Optically 

94 W°S0434C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 29 Jun 94 p 8 


[Text] Structural elements have long been sought which 
would be able to directly switch light signals optically in 
optical fiber networks. Until now, light signals have been 
converted into e!: ctrical signals before the actual switching 
process and back again into light signals after switching 
The Heinrich Hertz Institute for Communications Engi- 
neering has now succeeded for the first time tn con- 
structing a polymer-based switching area which can 
directly switch [signals] optically. 


The basic module is a so-called space switch with two 
optical inputs and two optical outputs. With this. 
switching matrixes can be built in the desired size. The 
Berlin scientists now have integrated on one chip five such 
space switches to one four by four switching area. 








This report contains information which 1s or may be copyrighted in a number of countnes. Therefore. copying and/or 
further dissemination of the report 1s expressly prohibited without obtaining the permission of the copyright owner(s) 














JPRS-EST-94-018 
3 August 1994 


The use of polymers has decisive advantages here com- 
pared to materials tested up to this point: polymers are 
almost independent of the polarization of the optical signal 
(under 0.5 decibels), they have response times of less than 
ten milliseconds and also require little switching capacity. 
In addition, polymer technology also allegedly promises 
substantial advantages with respect to cost. 


The basic element is a directional coupler with two inputs 
and two outputs. Tiny microelectrodes with surfaces of 0.1 
square millimeter slightly heat up one of two closely 
adjoining waveguides, thereby altering its index of refrac- 
tion and effecting the alternation of the light from the one 
to the other waveguide. 


The polymer chip from the Heinrich Hertz Institute for 
Communications Engineering in Berlin GmbH (Ein- 
steinufer 37, 10587 Berlin) integrates five such basic 
switches to one 4 by 4 switching matrix, allowing a optical 
signal from each of the four fiber inputs to be directed as 
desired to one of the four fiber outputs. The Institute is 
currently working on reducing the switching capacity even 
more with different coatings. 


UK: Spatial Light Modulator Seen as Aiding 
Optical Computing 


94WS0418C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 20 Jun 94 p 20 


[Article by tar: ‘Spatial Light Modulator Made of Liquid 
Crystals: Can Be Used in Daylight, Real-time Holography, 
High-speed Switching’’] 


[Text] 


The British Central Research Laboratories have developed 
a new spatial light modulator based on smectic-C liquid 
crystals. According to claims, spatial light modulators have 
two advantages. As a result of the high switching speed, an 
array of 256 by 256 pixels can be changed at a frequency of 
3000 image changes per second. 


The second advantage is operation in (white) daylight, a 
feature that keeps the costs of the optical systems within 
bounds. This is important primarily for system developers. 
Applications are seen in image correlation where a stored 
image is optically compared in real time with a real scene, 
reports the newspaper ELECTRONIC (23 May). 


Such a system can, for example, determine whether an 
object shown in the stored image occurs in this scene. 
Appropriate activities can then be made dependent on the 
result. In optical telecommunications, the device can be 
used as a switch to feed a signal from one bundle of optical 
fibers into another. 


The spatial light modulator can produce and control 
dynamic holographic real-time displays. It can modulate 
the phase of coherent laser light waves. The holographic 
images generated can be used to control light waves, to 
correct astronomical photographs and for duplication of 
three-dimensional images. In optical computing, the spa- 
tial light modulators are needed as key components for 
neural networks. In contrast to the nematic-phase liquid 
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crystals used in the liquid-crystal screens of portable com- 
puters, the smectic-phase liquid crystals are bistable. They 
retain their state, either transparent or opaque, until they 
are switched from one state to the other by the application 
of a voltage to the drive electrodes. 


NUCLEAR R&D 


CERN Member States Approve LHC, Delay 
Financing Decision 


94WS0435D Paris AFP SCIENCES in French 
30 Jun 94 p 16 


[Text] Geneva—CERN’s 19 member states approved the 
basic plan to build the Large Hadron Collider (LHC) on 24 
June, but delayed final approval—probably until mid- 
July—due to financial demands Germany and Great 
Britain have made of France. 


According to CERN (European Particle Physics Labora- 
tory) council president, France’s Hubert Curien, “There 
are still a few budget problems to resolve. But we are now 
assured that the project is supported by all the European 
delegations.” 


Germany and Great Britain lent the support of their 
governments and scientific communities to the LHC— 
which will cost 2.66 billion Swiss francs—but asked for 
additional time. CERN’s |7 other member states all voted 
publicly in favor of the LHC, but several wanted to see a 
consensus decision. 


According to one delegation, Bonn and London—who 
together underwrite 37 percent of CERN’s cost—have two 
demands. The first is that France, which is the second- 
largest contributor to CERN at 17.5 percent, boost its 
share of the LHC budget by 10 percent in recognition of 
the benefit its local economy and that of Switzerland 
derive from the CERN installations that straddle their two 
borders. They are also asking that CERN’s budget not be 
indexed to inflation. 


However, Curien indicated simply that “France and Swit- 
zerland made very encouraging statements on the possi- 
bility of additional contributions.” The former French 
minister of scientific research decided to “leave open”’ the 
100th session of the CERN council, which will meet again 
in September—or more likely as early as mid-July—for a 
final vote in Geneva. 


Financial negotiations will now get underway quickly with 
non-member states, whose scientists want to take part in 
LHC research. The countries in question include the 
United States, Canada, Japan, India, and Russia. The 
United States backed away from an even more gigantic 
project in Texas last year, the Supercollider Supercon- 
ductor (SSC), which would have cost $11 billion. 
According to American Department of Energy representa- 
tive, John O’Fallon, Washington will ante up some $400 
million. 


The 6,000 physicists who conduct research each year at 
CERN expect the LHC to help them answer such essential 
scientific questions as why there are irregularities in the 
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masses of basic particles, why only one-tenth of the Uni- 
verse’s matter is visible, and why the Universe has lasted 
so long despite the existence of antimatter. 


The LHC will be built underneath the current Large 
Electron-Positron collider (LEP), which is lodged in a 
27-km subterranean ring. It will be 10 times more powerful 
than the LEP. CERN members include 16 West or 
Northern European countries, | 1 of them members of the 
European Union, and three East European ones. Russia, 
Israel, and Turkey are observers. 


SUPERCONDUCTIVITY 


UK: Superconductors Produced Without Using 
High Pressure 

94WS0417C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 13 Jun 94 p 10 


[Unattributed article: “Production of Superconductor 
Without Pressure Said Possible] 


[Text] Instead of using high pressure, British scientists 
have now produced superconducting copper oxide via 
chemical means without pressure. The pressure caused 
oxygen atoms to migrate from apical positions into equa- 
torial planes and to change the structure of the crystal 
lattice. While the high transition temperatures of minus 
203°C of the superconducting copper oxide produced in 
this way were technically appealing, the high pressures of 
60,000 atmospheres which were used almost precluded the 
possibly of practical applications. Chemists at the Univer- 
sity of Birmingham (M. Al-Mamouri, School of Chemistry, 
University of Birmingham, Birmingham B15 2TT, Great 
Britain) have now succeeded elegantly in overcoming this 
hurdle. They have produced superconducting copper oxide 
under normal environmental conditions by slipping fluo- 
rine atoms into non-conducting strontium copper oxide. 
The fluorine atoms not only displaced apical oxygen 
atoms, they—like oxygen atoms under high pressure—also 
sought out a position in the interior of the crystal lattice. 
They thereby created the necessary structural change in the 
crystal which led to superconductivity. The temperature of 
the maximum conductivity of the strontium copper oxide 
fluoride is minus 227°C. The fluoride plays a dominant 
structural roll in the crystals and does function only as the 
electronic doping agent. Scientists thus assume that other 
new superconductors can also be produced by means of 
chemical intervention in crystal structures. 


France: Minus-23-Degree Superconductor Claimed 
94W’S0433D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 28 Jun 94 p 8 

[Text] Frankfurt—Researchers at the National Center for 
Scientific Research in Paris have discovered a material 
which is superconducting at temperatures at or below 250° 
Kelvin, corresponding to -23°C. As reported by the journal 
SCIENCE (Vol. 262, 1993, p. 1816/7 and 1850/51), in 
manufacturing it the scientists used the procedure of 
sequentially applied layer epitaxy, in which materials were 
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imbedded in up to eight copper oxide layers between layers 
of bismuth-strontium, calcium and oxygen atoms. 


Beginning with a substrate in vacuum, the researchers 
simultaneously introduced just sufficient atoms for one or 
two atomic layers of the desired composition to form. 
Small samples with a thickness of about 30 nanometers 
were used. It is said that signs of superconductivity have 
already been found in samples containing eight copper 
oxide layers. 


At the same time news comes from America that 
researchers at the Los Alamos National Laboratory in Los 
Alamos, New Mexico, have supposedly established a new 
record for current density with a high temperature super- 
conductor. The superconductor was applied to a flexible 
substrate band as a thick-layer film and withstood a 
current density of 800 kiloamps per square centimeter. 
The previous record was 600 kiloamps. 


Researchers Xin Di Wu and Paul Arendt developed a 
procedure for applying the yttrium-barium-cobalt (YBCo) 
superconductor to a nickel band which had first been 
textured to improve adhesive strength and orientation of 
the YBCo particles. According to a report in the 
JOURNAL OF METALS (Vol. 46, 1994, Nr. 5, p. 9), Wu 
and Arendt used two ion beams to apply the material 
layers; thus in a process of ion-supported stratification, 
cubic zirconia was sandwiched between the yttrium- 
barium-cobalt and the nickel. 


In the process the first beam removed material from the 
cubic zirconia and applied a layer of it to the nickel band. 
The second beam was oriented towards the nickel band at 
a particular angle and oriented the granules of cubic 
zirconia. The YBCo was applied to the cubic zirconia by 
the beam of an impulse laser. According to the report, the 
orientation of the zirconia granules meant that the YBCo 
was also aligned on the band axis, which gave the band its 
particular superconducting properties. 


TELECOMMUNICATIONS 


France Telecom’s Role in Information Super 
Highway Technology Market 


94WS$0439A Paris 01 INFORMATIQUE in French 
10 Jun 94 pp 16, 17 


[Article by Hafid Mahmoudi: “HDSL and ADSL 
Rejuvenate Phone Lines’; first paragraph is 01 
INFORMATIQUE introduction] 


[Text] Two transmission technologies underpin the politico- 
media concept of information highway: High Bit Rate 
Digital Subscriber Line, or HDSL, and Asymmetric Bit 
Rate Digital Subscriber Line, or ADSL. The two techniques 
boost the data speed of our old telephones to 2 Mbps. But 
whether or not they will be introduced into the French 
market is still entirely up to France Telecom. 


An information highway without access roads is pretty 
much a dead end. France does not lack for “feeder roads”’: 
our cable TV plug-ins are right next to the telephone jack 
on the wall. A few daring individuals have even replaced 
their old “T-shaped” outlets with ISDN (Integrated Ser- 
vices Digital Network) accesses. The problem is, all of this 
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hardware is ill-suited to future multimedia needs. Tele- 
phone or Numeris B channel jacks transmit too slowly to 
handle huge volumes of data or video on demand. 


Coaxial TV sockets, in contrast, are still dedicated to 
metropolitan audiovisual distribution and are expensive to 
convert for data transmission. So multimedia will require 
an additional outlet, which will naturally have to be fiber 
optic. Although optical connections are technically ideal, 
however, their high cost restricts their use to big industrial 
and commercial centers. 


This frustration has led to the development of DSL (Dig- 
ital Subscriber Line) transmission technologies, which can 
boost the transmission potential of our old telephone lines 
to peaks of 2 Mbps without conversion. 


The New Transmission Potential of DSL 


DSL techniques can be traced back to ISDN and the 
United States, where they were developed by the Bellcore 
Laboratory. The DSL technique with the lowest 
throughput is the LDSL (Low Bit Rate Digital Subscriber 
Line), which transmits at 160 Kbps on a single copper pair. 
This is actually the total throughput of the 2B + D ISDN 
basic access (64 Kbps for each B channel, 16 Kbps for the 
D channel, and 16 Kbps reserved for signaling). Moving up 
two levels, the MDSL (Medium Bit Rate DSL) supports up 
to 400 Kbps on two copper pairs. Next comes ADSL 
(Asymmetric Bit Rate DSL) on a single telephone pair with 
an asymmetric data speed of 6 Mbps to the subscriber, and 
n X 64 Kbps in the other direction. And VDSL (Very High 
Bit Rate DSL) predominates, with a meter reading of 3 
Mbps for just two pairs. 


Sandwiched between the last two technologies is HDSL, 
which transmits at a maximum rate of 2 Mbps on two or 
three pairs. HDSL is the most complete of the DSL 
techniques, followed by ADSL, which has not yet been 
standardized but is just as promising. 


After a long period of vacillation about which digital 
coding to apply to HDSL, Etsi opted for 2B/1Q. This 
quaternary code (four possible voltage levels) has already 
been broken in on the basic ISDN access, and ensures good 
transmission quality. Because it does not take up much 
spectral room, it is easier to skew noises arising, for 
instance, from diaphonic interaction among other nearby 
wires. 


But quality assurance does not stop at 2B/1Q coding. 
Other disturbances, such as signal reflection due to poorly 
adapted impedance, can occur during transmission. Dis- 
tant echo is especially common when the signal travels 
through cables of different calibers. Echo can also be 
generated locally, when a portion of the signal boomerangs 
back to the transmitter. 


To prevent these problems, HDSL adds an echo- 
cancellation procedure to the 2B/1Q coding. The proce- 
dure estimates the theoretical echo produced on the line 
during transmission in real time, to subtract it from the 
received signal. 
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Besides guaranteeing transmission quality, HDSL boosts 
data speed. In physical terms, the use of powerful VLSI 
electronic components accounts for the power of HDSL 
transmission. 


On the minus side, the cost of those components has 
affected the list price of the first HDSL_ basic-band 
modems. Alcatel Sel distributes the Campus T/EI! of the 
American firm Pargain Technologies, for instance, for 
18,000 French francs [Fr] in Europe. Within the next two 
years, however, competition should force the price of 
HDSL modems below Fr10,000. Users can begin testing 
HDSL modems now by using them to connect locally. 


HDSL gives a second life to copper telephone wires buried 
and forgotten in chutes or intermediate ceilings. The wires 
do not need any reconditioning. Users merely locate or 
install two telephone pairs—one for each megabit (1.168 
Mbps)—and hang up their two modems at the ends. Next 
comes the much-feared operational stage, which soon 
allays users’ anxieties, since the HDSL has an error rate of 
10-10. HDSL offers a balance of cost-effectiveness and 
reliability in a local-area network. 


Two HDSL modems are all that is needed to connect 
LANs five kilometers apart. What could be more basic 
than linking two PABXs on one campus through a tele- 
phone wire hooked up to HDSL transmitters? If two ISDN 
B channels can easily accomodate videophony, HDS 
should make teleconferencing a snap. Each user can cap- 
ture him/herself on video with just a PC, a teleconfer- 
encing program, and an HDSL modem. Everything—from 
top-of-the-line picture phones to the transmission of indus- 
trial images—seems possible. However vast the range of 
local multiservice applications though, the ability to imple- 
ment them will one day run up against the limits of public 
network boundaries. 


No Future Without France Telecom's Passport 


HDSL has no non-local future without France Telecom’s 
passport. Users attracted to HDSL should not despair, for 
the national carrier has officially announced its interest in 
the technology. FT’s commitment to HDSL will enable it 
to multiply its connection potential at a price well below 
that afforded by existing techniques. HDSL will restore the 
value of the copper-wire distribution infrastructure. Tele- 
phone pairs limited to a few dozen Kbps will be able to 
transform themselves into 2 Mbps vectors. 


These additional resources could not come at a better time 
for France Telecom. Market forecasts of demand for 
2-Mbps Transfix and Transpac calibers are forcing the 
carrier to step up the number of access channels, and the 
to-subscriber distribution network can no longer handle 
the surge of high data speeds. Some of these needs can be 
met through Mic links on shielded metal pairs. 


But Mic support is expensive, requiring a succession of 
line equipment essential to transporting the digital signal 
between the connection switchboard and the subscriber. 
Moreover, a repeater-regenerator every 600 meters and 
digital line terminating equipment (DLT) at each end 
make for heavy installation and operational housekeeping 
chores. This slows delivery and maintenance times, and 1s 
a handicap in a newly competitive market. HDSL provides 
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an immediate, “repeater-free” response to these con- 
straints over an average distance of three kilometers. As it 
happens, 70 percent of France Telecom’s subscriber 
connection distances fall within three kilometers. 


Targeting Business for HDSL Services 


HDSL will allow France Telecom to offer 2 Mbps to the 
legions of small French companies without bleeding itself 
dry. Although optical fibers are an obvious alternative to 
HDSL copper connections, their price still restricts them 
to industrial and non-manufacturing areas with high sub- 
scriber densities. And France Telecom’s investment 
strategy does not involve a shift to fiber optics in the near 
future. Given the choice between a pricey and restrictive 
Mic connection and top-of-the-line fiber optics, the public 
carrier is very likely to include HDSL in its catalog. With 
one proviso, however, which is that future HDSL services 
may be restricted to business customers. France Telecom’s 
cable operator business creates a conflict of interests. 


Indeed, the carrier has every intention of amortizing its 
hundreds of thousands of preinstalled, but subscriberless, 
cable TV outlets. Offering HDSL support to multimedia 
services ultimately means abandoning coaxial TV cable. 
Separating telephone media from audivisual support also 
means setting up distinct passband rates, and selling one’s 
passband for a song. And if HDSL becomes widely avail- 
able, what will happen to the consumer ambitions of 
Numeris? 


Consequently, we are unlikely to see individual subscrip- 
tions to HDSL while France Telecom retains its monopoly. 
The spread of ADSL access in households is even more 
hypothetical. This is a shame, for ADSL is better suited 
than HDSL to interactive multimedia and video- 
on-demand applications. Its asymmetrical design allows it 
to handle regular telephone calls while showing a quality 
VHS film or the subscriber’s latest Japanese lesson. The 
opportunity to offer several services through one outlet has 
not left operators such as AT&T, Bell Atlantic, Ameritech, 
BT, or Belgacom indifferent. All of them are potential 
suppliers of French ADSL services once France Telecom’s 
monopoly is broken. 


France Telecom’s CNET ‘Ambiance’ Automated 
Office Project 


94WS0447A Paris 01 INFORMATIQUE in French 
24 Jun 94 pp 18,19, 22 


[Article by Claire Remy: “Ambiance: France Telecom’s 
Advanced Integrated Office Automation’’—first 
paragraph is 01 INFORMATIQUE introduction] 


[Text] Distributed architecture and object-oriented 
approach to serve a CNET [National Center for Telecom- 
munications Studies] project focusing on integrated office 
automation. Several pilot applications based on X.400 
messaging. 


The individual or centralized office automation systems of 
the eighties are being replaced by integrated systems. 
These offer new capabilities and it may become possible 
for several persons to prepare a document concurrently. 
Intelligent document circulation becomes feasible. So does 
electronic document processing. The Ambiance project 
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(Aid to the Implementation of Intelligent Office- 
Automation Systems and New Business-Communication 
Applications) developed by the Joint-Studies Department 
of the French Post Office and France Telecom (SEPT) 
aims to develop a platform that would host integrated 
office automation applications. Potentially, all the ele- 
ments required for that kind of office automation already 
existed: distributed systems, general-purpose terminals 
(PCs, Macintoshes, or workstations), local-area and tele- 
communication networks, standard office-automation 
software, workflow management tools, user-friendly inter- 
faces, etc. Ambiance makes use of these technologies— 
much of which is the result of previous research work at 
the CNET—and turns them into industrial products. 


In this communication-oriented approach, messaging is no 
longer a marginal office-automation application. On the 
contrary, it forms the company’s nervous system, capable 
of organizing and promoting data and information circu- 
lation among all individuals working on the same project. 
The SEPT has expertise in this field; it has also carried out 
studies on ergonomics and on security systems (access 
control, failure tolerance, etc.). 


CIDRE: Automated Document-Circulation on a 
Terminals Network 


Launched in 1991, the Ambiance project will be completed 
by the end of 1994. Like all CNET projects, it is essentially 
a research project, but it will have industrial spinoffs. It 
continued a previous project, CIDRE (Intelligent Distrib- 
uted-File Circulation), which was itself the pilot applica- 
tion of the European COMANDOS project (Construction 
and Management of Distributed Open Systems). The main 
objective of CIDRE was to provide automated document 
circulation on a terminals network. It was to fulfill four 
main functions: to allow for parallel file-processing by 
several users, so as to reduce lead times; to improve 
individual work by showing the role played by each person 
involved in the company’s tasks; to control access to the 
same document by several users; to define a document- 
exchange infrastructure that would facilitate communica- 
tion with outside entities. 


Like its predecessor, Ambiance makes considerable use of 
object-oriented technologies. ‘““We chose the object- 
oriented approach at a very early stage. It affects practi- 
cally all parts,” Jean-Pierre Martin, the Ambiance project 
leader, indicated. 


Ambiance: An Object-Oriented Approach for Improved 
Ergonomics 


This approach first yields a better modeling of the world as 
seen by the user, who perceives the data-processing system 
as a set of objects to be managed. As a result, it provides 
better ergonomics. Objects also lie at the core of the 
application-development environment and the communi- 
cation architecture. After evaluating various commercial 
object-oriented software-development environments, the 
SEPT chose Softeam Objecteering, which is based on the 
object-oriented Class-Relation method. 


Object distribution among the various machines is 
achieved by the Chorus/Cool layer (Chorus Object- 
Oriented Layer). It is one of the most advanced technolo- 
gies of the project. COOL was developed through a part- 
nership between the SEPT, Chorus Systems, and the 
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INRIA [National Institute for Research on Data Pro- 
cessing and Automation] as part of the ESPRIT [European 
Strategic Programs for Research and Development in 
Information Technology], COMANDOS, and ISA (1987) 
projects. It 1s an extension of the Chorus distributed 
Operating system, which includes support for object- 
oriented environments and comprises a set of basic func- 
tionalities (persistence, interoperability, distribution) that 
support the creation and performance of services at all 
levels, from operating system to application programs. The 
specifications are written in COOL-IDL (Interface Defini- 
tion Language), an extension of C++. The first version was 
implemented in the CIDRE project, and the second ver- 
sion of Cool serves as a distributed communication archi- 
tecture in Ambiance. 


Chorus/Cool thus constitutes a complete support for the 
development of distributed applications. Complying with 
the Corba specifications of the OMG [Object-Management 
Group], it provides interoperability with other platforms. 
Possessing real-time capabilities, this system will form the 
basis of the next generation of applications, which will 
allow actual distribution of processing and services among 
several heterogeneous servers, as well as dynamic data 
distribution. 


A System That Is Easily Portable Between 
Environments 


So far, the SEPT has used only the technologies and 
products available commercially or at the clients’ to 
develop pilot applications that are currently being indus- 
trialized through the CNET's partnership with Telesys- 
tems. These applications rely essential on three communi- 
cation architectures: Lotus Notes, X.400 messaging, and 
distributed systems. Thanks to standardization, the system 
is easily portable between environments. In particular, the 
user interface, developed by means of the Neuron Data 
Open Interface tool, is portable onto various terminal 
types: PCs, Macintoshes, Unix workstations. These sys- 
tems, which rely on the X.400 communication architec- 
ture, do not include Chorus/Cool. They are cooperative 
work applications which, at each stage, tell users what to 
do, which zones can be accessed, to whom the file should 
be sent, etc. At any time, it is possible to know the status of 
the file, to localize it, and to get an overview of the state of 
completion of the work in progress. Document circulation 
is improved. As interface and processing are made 
homogeneous, there are fewer errors. 


Two pilot applications were implemented at the SEPT: 
RCO/X.400 and CRC/X.400. The former is a cooperative 
asynchronous-mode document-writing system based on an 
X.400 messaging system and associated with a Word/ 
Windows word-processing system; it is designed to write 
technical documentation, standards, bids, etc., in a 
groupware context. 


CRC/X.400 is a workflow-management software program 
designed for files that must be signed/validated on a 
messaging system, its object-oriented approach makes it 
possible to create forms based on an instantiated model, 
and to circulate them together with their “‘enclosures”’ 
(images, video sequences, audio, etc.) on a network of 
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terminals accessing the messaging system. These applica- 
tions can be connected to the X.500 directory or to a 
notebook. These new services are designed for decentral- 
ized companies or administrations consisting of several 
independent facilities, to corporate departments relying on 
abundant outside communications, or to companies that 
must cooperate occasionally. 


[Box, p 19] 


Environments of the Ambiance Project 


¢ User terminals: microcomputers, or workstations 
running under Windows 3, Mac OS, or X-Window. 

¢ TCP/IP [Transmission Control Procotol/Internet 
Protocol] or other local-area networks. 

¢ X.25, Numeris, and similar networks 

¢ X.400, X.500, X.509 communication protocols, or 
standardized representation of electronic documents 
(fax, ODA [Office Document Architecture], Edifact). 

¢ Lotus Notes software providing the middleware layer 
on which applications are developed. 

¢ User interface: Open Interface (Neuron Data) making 
it possible to minimize development when using 
several types of user terminals. 

¢ Softeam AGL Objecteering. 

¢ Chorus/Cool (Chorus Object-Oriented Layer: real- 
time distributed object-oriented system) currently 
being evaluated for the next generation of applica- 
tions. 


Cool consists of three elements: Cool-Base encapsulates 
the distribution services offered by Chorus (IPC [Interpro- 
cess Communication], localization, memory management, 
etc.) and implements in part the execution model, the 
persistence, the cluster abstraction (unit of persistence and 
migration). GRT (Generic Runtime) provides users with 
the services of an object manager (creation, loading, cluster 
management, etc.), retrieves and processes the data sup- 
plied by the specific language (LSRT) concerning the 
objects, and gives users access to the execution model by 
offering them models of activities, jobs, and controllers. 
LSRT offers the IDL-Cool interface object model and 
automatically generates the code associated with user 
objects, making it possible to use them transparently in 
distributed mode. 


Germany Seen Gaining Edge on European 
Information Superhighway 

94WS0418A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFI 
in German 15 Jun 94 p 8 


{Article by Frank Muller-Romer: “Viewer-financed Tele- 
vision Programs Should Provide Growth 1n the Media 
Marketplace’’] 


[Text] 


In the opinion of private program organizers, the limit for 
the number of advertising-financed programs has been just 
about reached in the Federal Republic of Germany. They 
see growth potential for the media market in the future in 
viewer-financed television programming. 
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There are two different methods in the future to distribute 
pay TV. In the first case, the programs are distributed 
uniformly to all subscribers. The customer decides whether 
he wants to “pay for’ the programs available for reception 
or not (pay TV or pay-per-view). In the second case, the 
customer requests that the program vendor transmit the 
desired shows individually from an electronic program 
library (video-on-demand). 


A rapid pay-TV development ts occurring at this time in 
Great Britain. British Sky Broadcasting has started with a 
range of prograins containing children’s programs, a 
women's program, a shopping channel, game shows, pop- 
ular music as well as documentaries. A viewer can sub- 
scribe to this range of programs for about 17 German 
marks [DM] per month. 


For a broader range of programs, including the movie and 
sports channels of British Sky Broadcasting, a monthly fee 
of up to DMSO must be paid. In Great Britain alone, 
already over 400,000 households are connected. It has 
been announced that Robert Murdoch, who owns 50 
percent of British Sky Broadcasting, wants to start a new 
pay-TV service jointly with PRO 7 for this year. This new 
service 1s to reach about 100 million German-speaking 
households in Europe. 


The German Federal Post Office will start field tests to 
introduce video on demand this year. This 1s technically 
possible if the network structure is modified slightly. 
However, video on demand 1s also conceivable for many 
telephone customers of the German Federal Post Office. 
Digital television programs can be transmitted at a data 
rate of about 5 megabits per second over the conventional 
access lines up to a distance of 3 kilometers from the local 
exchange. About 80 percent of all telephone subscribers lie 
within this distance. 


The field tests are to show the costs that accrue for the 
vendors of an individual program and for supplying this to 
the subscribers. These costs will determine whether video- 
on-demand will contain programs with “mass appeal.”’ 
That is, those programs desired by a large number of 
subscribers. They will also determine whether topics such 
as information, culture and travel, health, education and 
instruction will be offered in addition. 


The state of development of central digital memories 
makes it possible today to select from among several 
thousand programs with an individual starting time for the 
program. Selecting any program—in the extreme case, by 
millions of subscribers simultaneously—presupposes a 
program library and a technical handling system on a 
scope that appears neither financeable nor operational at 
this time. 


British Telecom (BT) is now performing comprehensive 
engineering tests on transmission quality. Marketing tests 
are then planned for the summer of 1995 to determine 
system acceptance by potential customers. In the opinion 
of BT, the incentive for customers 1s that the trip to the 
video store 1s unnecessary or becomes ‘more comfort- 
able.” The store never closes. Fees for this have not yet 
been determined. 
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The pay-TV program Premiere has been in operation since 
February 1991 and already has over 800,000 subscribers. 
Movies are the predominant fare. The subscription rate is 
DM41 per month at this time. Approval for an additional 
pay TV program has been applied for. This program is to 
be broadcast by way of satellites and distributed into cable 
networks. This is a program oriented toward children and 
families. It has no advertising and is violence-free. The 
monthly subscription price is DM20. Premiere views the 
market for pay-TV programs as very favorable. In Ger- 
many, there is a market potential for over 10 million 
consumers of pay programming of the most varied types. 


Information technology is a future market. The rapidly 
increasing volumes of information and the decentraliza- 
tion of information processing create a need for mass 
communication paths. Countries such as the United 
States, Great Britain and France are moving in this direc- 
tion with vigor. 


The Telekom Division of the German Federal Post Office 
has been investing very large amounts for years into a 
message-handling system infrastructure based on fiber 
optics. Because of this, it is in the leading position in the 
world. By the end of 1995, over 1.2 million households in 
the new Federal Lands will be able to be supplied with all 
demanded services by way of a fiber-optic infrastructure. 


Thoughts about the information superhighway are taking 
flight both in the United States and Europe, primarily due 
to new applications of electronic communications and 
multimedia. Multimedia requires large data streams and 
thus performance capacities because of the transmission of 
moving pictures. 


The span of new services extends from business (and later 
even private) video conferences, the video telephone, up to 
information exchange including radio and television pro- 
grams in networked PC systems. The routing and pro- 
cessing of all types of messages such as teleshopping, travel 
bookings, banking, and performing office work at home 
also require flexible, high- performance data transmission 
networks. 


Very practical consideration is being given at this time by 
mail-order companies, primarily Quelle. Home shopping 
is the magic word. It is clear to the mail-order companies 
that no more purchasing groups can be reached with 
catalogs weighing in the kilogram range. Until now, only 
about 50 percent of the population has chosen this 
method. 


In particular, younger consumers have kept their distance. 
On the other hand, these consumers are particularly open 
to electronic media. For this reason, it 1s obvious to target 
this precise group by way of television or the personal 
computer. 


Once the television has a return channel (something that 
the personal computer, when connected to the communi- 
cations network, has automatically), the mail-order cus- 
tomer at home need not even reach for the telephone to 
order a product offered for sale in a special “Quelle 
television channel.’ A combination of keys on the remote 
control or clicking with the computer mouse 1s sufficient. 
Quelle plans to use an Astra satellite channel starting in 
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1996 to present its products within a program framework 
containing news, sports, music and entertainment. 


Besides the new potential of data radio with services that 
have nothing at all in common with classic radio and 
television, the multimedia applications will lead to many 
points of contact with digital radio systems. In addition to 
music and stationary and moving pictures, text, graphics 
and speech will, in general, be broadcast and distributed. 
In this case, these programs will no longer be passively 
experienced but rather the PC user or viewer will partici- 
pate in the action and can work with the multimedia data 
received by him, processing and changing these data. 


Sony recently announced that in the coming year, a 32-bit 
CD ROM will be brought to market. This device will make 
possible three-dimensional graphics and thus a completely 
new generation of “playful television.”” Mobile communi- 
cation, currently limited to telephone and data transmis- 
sion, will develop in the near future into a mobile picture 
or multimedia communications system. 


School experts and education policy makers are now 
debating intensively the modification potential and neces- 
sities of the current school system. It appears that linking 
the interest and commitment of youth for video games and 
PC technology into the school learning and education 
processes is unavoidable. High-speed, flexible data trans- 
mission systems will also be needed for this. 


The Federal Republic of Germany and the Telekom Divi- 
sion will only be able to maintain their technological lead 
if they can succeed in achieving and expanding a leading 
position in these new services and in using the information 
superhighways. Creativity and commitment, however, 
only blossom in competitive conditions. Here there is a 
need for action. The continuing monopoly of the transmis- 
sion paths by the Telekom Division is the greatest obstacle 
on the road to developing competitive multimedia appli- 
cations. 


Germany: Public-Key Encryption System 
Developed 


94W'S0433B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 23 Jun 94 p8 


[Text] Public-key encryption systems are designed to 
encode information with an easily calculable, publicly 
known mathematical function whose inverse function 1s, 
however, extremely difficult to calculate. Examples of such 
functions are supplied by finite groups in which the 
exponentiation of a given element is easy to calculate. The 
reverse operation, i.e., the discrete logarithm, always 
requires much more calculation. The Institute for Experi- 
mental Mathematics of the Essen University and General 
College (Professor Han Vinck, 45117 Essen) recently intro- 
duced this encryption system with an Abelian variation, 
the second-order hyperelliptical curves. The advantage 
over other systems is said to be the significantly higher 
security against eavesdropping. Besides encryption sys- 
tems, the institute also offers the learning program 
WIMAT for linear algebra. It makes it possible to solve the 
basic algorithms and decision procedures of the Gaussian 
algorithm, the Gauss-Jordan procedure and the decision 
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procedure for systems of linear equations. WIMAT is also 
said to be usable as a pocket calculator for linear algebra 
and to make it possible to multiply matrices, to calculate 
characteristic polygons, elementary transformations and 
further operations with matrices and vectors. Additional 
measuring methods, such as the taking of a measurement 
from a circuit board as shown in the picture [not repro- 
duced], are also said to be possible with WIMAT. 


Netherlands: Philips Among Eureka Partners in 
Advanced Digital Television Technology 


BRO108084594 Hilversum TELECOM BRIEF/ 
TELEMATICA TRENDS in Dutch 24 Jun p 183 


[Unattributed article: “ADTT Is The European Successor 
To Analog HDTV”] 


[Text} EUREKA [European Research Coordination 
Agency] 1s supporting a new project for the development of 
High Definition Television [HDTV]. Among those 
working on the Advanced Digital Television Technology 
(ADTT) are Philips and the Dutch Ministry of Economic 
Affairs, in addition to the French company Thomson, and 
Nokia from Finland. ADTT is being seen as the successor 
to the development of HDTV, which has proved to be a 
failure. The partners are hoping, however, that 80 percent 
of the technology developed for HDTV can still be uti- 
lized. ADTT is to produce prototypes for digital transmis- 
sion of video signals. These will not be for a public 
broadcasting service, such as HDTV was intended for, but 
for video applications for home use (multimedia), and for 
public installations such as hospitals. The system will link 
up precisely with the system developed in the United 
States for digital HDTV. It is based on a standard four 
times sharper than the one we are currently used to, that 1s 
to say, 1250 lines, with a 50-Hertz field frequency. Using 
this, the HDTV programs that presently exist can be 
switched over to the new standard. In total, an amount of 
1.8 billion Dutch guilders will be needed for the develop- 
ment of ADTT. Philips together with the Ministry of 
Foreign Affairs are contributing about 200 million guil- 
ders. Discussions have not yet taken place about the exact 
division of the investment. In the meantime, more than 35 
groups have asked if they can participate. 


EU Reviews Current State of ISDN in Europe 


BRO108150894 Hilversum TELECOM BRIEF/ 
TELEMATICA TRENDS in Dutch 30 May 94 p 160 


{Unattributed article: “ISDN Is Spreading in Europe, But 
Falling Between Two Stools”’] 


[Text] A study by the European Commission confirms that 
in recent years significant progress has been made in the 
use of ISDN [Integrated Services Digital Network], but 
that a number of important factors are causing uncer- 
tainty. In view of the fact that the necessary “killer 
applications” have not yet materialized, ISDN will have to 
make do with normal organic growth, says the European 
Commission. 


In most countries within the European Union [EU], ISDN 
has now ensured the necessary upgrade of the old analog 
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telephone networks. For this purpose there are both N- 
ISDN (the narrowband version) and B-ISDN (the broad- 
band version). N-ISDN, which works at speeds of up to 
144 Kbps [Kilobyte per second], is primarily used by small 
businesses. B-ISDN, which reaches speeds of up to 2 Mbps 
[Megabyte per second], is useful for larger users, especially 
in applications involving image transmission, and multi- 
media applications. 


However, ISDN cannot offer the higher speeds required in 
practice for interactive video and applications involving 
large quantities of data. ATM [Asynchronous Transfer 
Mode], which offers speeds of up to 60 Mbps is much more 
suitable for this. In addition, ISDN applications can also 
make use of ATM without any problems. Since the begin- 
ning of 1994, ISDN has been available in most countries of 
the EU, in each case covering a large proportion of national 
territory. Furthermore, the networks are interlinked in the 
Euro-ISDN standard. Only Spain still has to switch to the 
Euro-ISDN standard. Moreover, all the EFTA countries 
(except for Iceland) can be reached via the same standard. 
The greatest penetration by N-ISDN has taken place in 
Denmark, where there are 24.5 basic lines per 1000 inhab- 
itants. The Netherlands follows in third position, with 18.7. 
By the start of 1994, more than 450,000 businesses had 
subscribed to narrowband ISDN in the European Union, 
more than half of them being in Germany. 


Conventional 


In its study, the European Commission forecasts consid- 
erable growth in the use of ISDN. However, the extent to 
which ISDN facilities will result in innovative services, 
such as interactive video, should not be overestimated. 
Speech telephony will continue to account for the most 
widespread usage, and information services spread by 
ISDN will primarily be of the conventional kind, even 
though they already use integration and high throughput. 
In particular, the Commission expects ISDN to have a 
major impact on electronic publishing and document 
delivery, since documents containing text, high-resolution 
graphics, and color images, can be transmitted quickly and 
reliably through ISDN. Moreover, the latest generation of 
PC’s and local printers can accommodate these services. 


Interactive multimedia services will also gradually be 
offered more and more, especially for applications 


involving still images. In some cases, their combination 
with CD-ROM can boost the possibilities. So far, the 
European Commission has supported a good number of 
ISDN projects in various programs, such as RACE 
[Research and Development in Advanced Communica- 
tions Technologies in Europe], DRIVE [Dedicated Road 
Infrastructure for Vehicle Safety in Europe], AIM 
[Advanced Informatics in Medicine], DELTA [Developing 
European Learning Through Technological Advance], and 
others. As a result, there are now ISDN telematics appli- 
cations involving areas including road transport, the 
exchange of medical photographs between hospitals, dis- 
tance learning, libraries, and linguistic engineering. ISDN 
is also ideal for use in teleworking. 


Tariffs 


The European Commission believes that the tariffs applied 
in most countries will have to be revised. The time unit 
used as a basis for tariffs must be adapted to the trend in 
the online industry to invoice according to the value of the 
information content. 


Regarding user interfaces, the European Commission says 
that Windows is the de facto standard. It expects an 
improvement in software graphics and interaction not 
involving the keyboard, especially voice-driven interac- 
tion. For business users, the PC’s required for this do not 
pose much of a problem, since they are already available 
on the market for roughly ECU2,500. Yet this price of 
terminals, combined with link-up costs, will make them 
inaccessible to the residential market for a long time to 
come. However, the European Commission also points out 
several factors of uncertainty. There is a general shortage 
of good telematics services; the software and hardware 
industry often has to be convinced of the possibilities of 
ISDN; and narrowband technology already seems out- 
moded. In the longer term, the Commission sees ISDN 
users and profferers of ISDN services migrating to more 
advanced forms of communication, like those being 
researched within the context of the RACE program, and 
which could lead to the creation of an Integrated Broad- 
band Communications Network (IBCN). As from 1995, 
IBCN should be on offer in a large number of centers. And 
by 2010 the broadband network should be available to 50 
percent of all European companies. 
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